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ADVERTISEMENT. 


1 T is intended to publi ſh the Dictionary of Chem: ry i in Parts, 


make a volume of moderate fize. A title page will be given with 
the ſecond part for the firſt volume. The preſent title is only a 
temporary one. Some articles, or rather arts of articles, in this 
Dictionary are tranſlated from Mr. Macquer's Dictionary of 
Chemiſtiy, and ſome from Mr. Leonhard? 5 addition to his. Ger- 
man tranſlation of Mr. Macguer 5. work, The former are denoted' 
of by an (M) and the latter by an (L), placed at the commencement 
and cloſe of theſe extracts. The remainder, by the Author of the 
wort, 78 diſtingu iſhed from them by an (K). Theſe marks are 
added alſo at the heads of pages, that the reader may: at all times. 
know, who the author is. As the extracts talen from Macguer 
and Leonhardi are fo much leſs than were expected, the mark (gt) 
de iſtinguiſhing the author's articles will * be di Nontinued i in 
tie Subſequent parts of the work. 


of which the preſent publication i is the fiſt. Two parts will 5 


Pace 
26, column 1, line 32, for be, read by. 


52, 
38, 
61, 


65, 


71, 
74» 


+0, 


I, 


2, 


E kk 1 kt 


24, for diſſolved, read melled. 
35, for ſalts, read ſalt. 
14, for inds, read hinds, 
2, for melts, read melt, 
marginal notes, for flourated, read Rara, twice. 
line 35, for Boſe d Antie, read Boſc d' iintic. 
2, for Proceeds, read Proceed, 
33, for preferable, read preferably. 
114, for laſt, read leaft, 
3, for thus, read this. = 
46, for it is be, read It is to be. 
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Avon. nineteen years ago "oli 1 ug to Fabi myſelf» with attention 
to Chemiſtry, I was much pleaſed with the clearneſs of ſtyle and me- 
thod, the copiouſneſs of explanation, and the abundant relation of facts, 
which diſtinguiſhed Mr. Macguer's Dictionary of Chemiſtry above all the 
books then exiſting. in the ſcience. I began to make extracts from this 
work, but I found they ſoon became ſo numerous, that, I thought, I could 
not take a better method of fixing in my mind a knowledge of chemiſtry, 
than by employing the leiſure which I then poſſeſſed, of making a com- 
plete tranſlation, and giving it to the public. I was encouraged to execute 
this intention by perceiving that I had an opportunity of ſupplying ſome of 
the omiſſions unavoidable in ſo large a work, but principally one of the firſt 
importance, namely, the valuable diſcoveries that had been made in this 
kingdom by Dr. Black and Mr. Cavendiſh, on fixed and inflammable airs ; 
a knowledge of which had not then reached Mr. Macquer. The Engliſh 
Dictionary was accordingly received with more conſideration than is due to 
a mere tranſlation, Two editions were publiſhed; and the bookſellers have 
often reminded me that a third was wanted. But eee had by this 
time undergone or commenced a remarkable revolution. | 

Mr. Macguer's Dictionary which had a few years bee Pech couch 
ered; and which had perhaps contributed more to'the diffuſion of che- 
mical knowledge than any other book, was now become almoſt obſolete. 
The author at this time gave a new edition, in which he introduced not 
only thoſe diſcoveries which he had omitted in his former work, and which 
I had endeavoured to ſupply, but alſo thoſe which Dr. Prieſtley had more 
lately added to the ſubject of permanently claſtic fluids, and which had then 
begun to excite general attention. 

Mr. Leonbardi tranſlated this ſecond edition of Mr. Macquer's Dictionary 
into German, and Mr. Scopoli into Tralian; and both of them being well 
verſed in the ſcience,” had enriched their reſpective works with copious 
additions. With ſuch aſliſtances, it might be thought, and indeed I did 
think, that little was left for me to do. But I found it otherwiſe in the 
execution. So rapid had the progreſs of Chemiſtry been lately, that it is not 
without ſome aſtoniſhment that I now find, upon examining the two hundred 
and * pages which compoſe this firſt part of the Dictionary, only about 

. a twenty 
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twenty or twenty-one pages, which have been collected from Mr. Macqguer ind. 
his tranſlators. Nevertheleſs, I hope to benefit more in the ſubſequent parts of 


this work from Mr. Leonhard!”s additions, which are truly copious and ac- . 


curate. But the number of labourers i in this fertile ſcience had become ſo great, 
and their zeal and {kill had been ſo happily applied, that they outſtripped the 


makers of dictionaries, who could not relate ſo 1 as the former diſcovered. 


25 N w N is to o conſiſt of dont ane hundred arid cer voluches: pay 


not being t to ) be ſold ſeparately, L have not had an opportunity of ſeeing this 
work, and availing myſelf of Mr. Morveaz's labours. Such indeed is my 
opinion of the abilities of, this chemiſt, that I ſhould have deſiſted from my 

de hen 111 heard of his intention, if I had not at the ſame time 
— told. that Mr. Morveaz, having enliſted himſelf under the banners of 


the antiphlogiſtic ſect, had adopted their new nomenclature, which being | 


adapted to their peculiar apinions. Cannot he confidexed 3 as | the general 
| lang. uage of, Chemiſtry, r. ** 


It ſeems needleſs to juſtify: the 1 of a Tidal In wenting' a i feience; 
The number of works of this kind which have been publiſhed, and are now 


publiſhing, ſufficiently proye that this form has the ſanction of public 


approt bation, . founded on general; experience. I ſhall only beg leave to 


5 2 a paſſage from my, preface. to the tranſlation of Mr. Macguer s Dic- 


Oma of. Chemibay: - . Some perfons may perhaps diſapprove of treating 
3 e in an alphabeticab order. The authot himſelf (Mr. Macquer) 
- Win an advertiſement, prefixed to his work, that notwithſtanding the 

50 7 — of-fome learned ꝑęrſons who adviſed him to com pile a chemical 
onary, he. had beep doubtfal of the propriety of that diſpoſition ; but 
tl ou upon farther. reflection, it appeared to him lefs exceptionable, and 
* even to be attended with fore peculiar advantages. 3; 
70 We muſt acknowledge that the form of. a Dictionary 1 is a very imperfect 
0 one. fox teaching a ſcience, well; underſtood, or a knowledge of the re- 

' avon of, certain things to each other, But the Chemiſtry which is now: 

* kno! wn, is ſcarcely. intitled to the name of ſciente, fo. defined. It is at 
2 t little more than a collection of -facts,' the cauſes of which, and 

79005 anten to each other, are fo. imperfectlʒ underſtood, that it is 
om capable Eitheriof- the ſynthetie or analytic modes of explanation. 

* © a6yantages. attending an-alphabetical-diſpoſition, the Author 


age, tes that mant articles — — Dictionaty, which 


could 


d $ 


5 R EF AN C F. TE it 


© c uld not Have ben intrö duke in any, 1155 er ry. 1 T7 | ence W We, may. 
« certaihity infer, thit che Ghnexich of theſe Ih, the 0 Qher parts of 


"= Chemiſtry Was not- perceptible,” and donſequently hat, & ry is in- 
edpable of a more Cy REdribal fragenden. 1 0 Is 5 Hf, kno lade 
no kind of book ſeems to be miore Qefirable Irable 


| N 
references to coHHEtEd a irtfeles, i which! the 1 ra IF. FF Che 4 — 4 
are treated ſcparately, and ſo diſpoſed tha any. a article, concernin hems 
informatibn may be. Wanted, may be ea 105 und, and in 0 0. every 
„thing relatitig to Chemiſtry my be ie, TOO n e 4 
To theſt oB ſervatiöns, I'nify.add;” "that the fon! of a] iction has one, | 
advantage over ſyſtertiatiłaf tredtiſes, that whereas Fs 0 Rieß the. 
reader to think of the ſubject i in the why or according. to tl the 


10 70 0 E the 
atithor; in differtations' 'pliketlalptiabltically, there 1 is no nece Kleie rence, 


to any Particular ſyſtem, every theory rhay be explained, and the” reader left 
tojudge for Hitnſelt. 


| : 3 K Dt. Tet "xv * 
The ptoyteſs of emen, within the laſt twenty years, 15 i a more 
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inflütnee to every rt po human a ae NS comer, and 
philoſophical. The diffuſion of Fl gener: knowledge, and f a taſte for, 
ſciende, over all-claffes of men, in every nation of Europe, or No European, 
origin, ſets"? to be the characteriſtic” feature of the preſent age, The ſtudy 
of the ſcientes principally has expanded the mind, and laid it open. for the, 
reception of every kind of truth. Some individu als of rare genius in former 
times may perhaps ſeem to 1e of the preſent day; although in 

| juſtice * to theſe, it ſholitd be remem ered that luminous hogicg ſhine CS. 
in obſcurity. But in no former a e. was eyer the light of knowledge ſo. 
extended, and ſo generally 5 d. Know ledge is not now, confined to. 
rea —— or to pälddewlar claſſes of men. It is not at this day that ſome 
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celebonted and immenſely learned profeſſor delivers from his ncplemic 
chair dictates to his auditors, who - preſs from all quarters to catch the 
oracular ſounds, and afterwards to revibrate his zþ/e arxits, every one in his 
own diſtrict. In this age, the flame that Py over all —_ * ſ parks 
* genius wherever they happen to lurk. EE, | 

When the minds of men are thus prepared, every OFFER may I panes 
to have its full effect. Before this period, Dr. B Black, and Mr. Cavendiſh 
had publiſhed their admirable diſcoveries, above-mentioned. . The former 
had explained the cauſes of the cauſticity of alcalis and of quick lime, and 


the effects of adding fixed air to theſe bodies, or of depriving them of this 


fluid, thereby giving : a happy explanation. 1 many meme, before not 
underſtood. 


Mr. Cavendiſb had added to FO ind Hake's methods. of chaining: the 


permanently elaſtic fluids, by diftillation, mixture, or fermentation; the 


mode of transfuſing them from one veſſel to another, and of ſubjecting them 
to examination, had determined the- quantities of fixed and inflammable - 
gaſes obtained from different ſubſtances, had aſcertained their ſpecific gra- 
vities, and thus had introduced, or at leaſt had given, by his i ingenious and 


ſtatical methods of operating, a practicability and accuracy to what is now- 
called the pneumatic apparatus, which has been ſince. applied with: extra- - 


ordinary ſucceſs. In England, the value of theſe diſcoveries was felt by 


all who were capable of judging: In Germany, Dr. Black's theory became - 


the ſubject of a controverſy, and was oppoſed by another theory invented by 


Mr. Meyer, who. explained the cauſticity of alcalis and earths by an hypo- 


thetical principle, which he called acidum pingue: But in France, little or no 
attention had been paid to them. Their value ſeems not to have heen perceived. 
Mr. Macquer, certainly one of the moſt eminent chemiſts of his time in that 


kingdom, acknowledged that my notes to the tranſlation of his Dictionary 


firſt excited his attention to the diſcoveries which had been made in Britain 
on the elaſtic fluids. Soon afterwards Dr. Prięſtley entered upon this career, 
and proceeded with fuch rapidity of ſucceſs, that he attracted the attention 
of philoſophers of all nations to theſe and ſimilar objects, and excited their 
emulation in the ſame purſuit; and thereby he has given riſe to ſuch auſpi- 
cious confequences to Chemiſtry, that his entry into this branch of experi- 
mental] philoſophy will be ever conſidered as an Era in the hiſtory of the 
ſcience. Fs 
The French cheniifts who bad flept o aver "Us 1 diſcoveries of 5 
Dr. Black and Mr. Cavend! HS, were roufed by the ſtriking phenomena which 
Dr. Prieſtley 'r diſcoveries now preſented. Their minds being, as I have ſaid, 
2 by —— active and eabghtened genius of the age, | the ſpark was no 


155 ſooner 
1 | | 


Fraite clementaire de Wye. þ 


PREFACE th 
a "WY than the moſt brilliant effects began to ſhew themſelves along 


the French meridian, Never was the paſſion for novelty, now concurring 


with philoſophical ardour, more happily exerted among that lively, amiable, 


and ſenſible nation, .than in the cultivation of this ample field of knowledge, 
which had been firſt explored, and the richneſs of the ſoil demonſtrated prin- 


cipally by our illuſtrious countrymen, Boyle, Hales, Black, Cavendiſh, and 


Prieſtley ;- of the three laſt of RO, 1 ſhall be joined * every loyer of 
ſcience, in the wiſh bs. | 


"ford 6 m ki redeant. va 


But the 7 of Dr. Prieſley s diſcoveries were not confined to France. 
Being very ſtriking in their appearance, they have contributed much to the 
| diffuſion of a taſte for Chemiſtry at home. They paſſed to every country in 
Europe, and acroſs the Atlantic. Scarcely leſs extenſive in their influence 
than the commotions of Calabria, they ſpread their better agitations, par- 
. ticularly into Germany, Italy, and Sweden ;-in which laſt kingdom they met 


with the congenial undulations excited by two illuſtrious chemiſts, Bergman 
and Scheele, the former diſtinguiſhed by the order, preciſion, and various 


ability with which he improved Chemiſtry ; and the other by ſo. numerous 

a train of diſcoveries as could only occur to a man, who, like Scheele, joined 

to a profound knowledge of Chemiſtry, an intuitive genius, and a laborious 

_ Zeal. | 
The N of che permanently claſtic fluids i is a moſt important part 

of Chemiſtry, and has in a manner given to this ſcience an entirely new 


appearance. The pneumatic mode of operating is a new and valuable 


By its means, many hidden veins have been opened, much wealth has been 


the ſcience, as to join with thoſe who ſay that all Chemiſtry i is compre- 


Inſtrument put into the hands of thoſe who dig the rich mines of Chemiſtry. 


acquired, and fair hopes are preſented of rewards to our future labours. I 
do not however let my enthuſiaſm blind me ſo far in favour of this part of 


hended in the hiſtory of the diſengagement and fixation of theſe fluids *. 
There are bodies ſuch as gold and ſilver, in which no trace has been found 
of their exiſtence, and yet theſe metals muſt not be excluded from the liſt 


of the proper objects of Chemiſtry. The following pages will ſhew many 


other abgects in which the induſtry of modern Chemiſts has been happily | 


exerted. 


'The preuthatic Chemiiicy has been particularly productive as” new * n.AY : 


To reſume the former alluſion of this part of Chemiſtry to the art of Mining, 


. De Horne & de F ourcois 5 report to Os royal hockey of medicine at ; Paris of Mr. leiter s 


3 , 


we 
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we may ſins; hrt tkevrſes fee co. Mureſle cpontanebüſlz frotm the fich ere 
whioh- have heen · dug out of tRe Hine Sorife avithors Have Cöfftentedt theti- 


ſelves: with eorrecting attd extendiri g che doetrines before received, pür- 


ticularly that fuppoſing the eviſtenee: of one general principle of iti. 


bility, ealled pit. Sueh are Bergntan, Schamm, Prizitley, Rirtpun, atid 
in:ſhort; almeſt all the chemiſts oftevety country büt France. In tat inks 


dora net ſecti has ariſtrꝭ not improperlh/ called. the antiphlagiſtic, dd they 


reject the hypotheſis of phlogiſton. The antiphlogiſtie ſyſtetri' has- bern 
founded, principally by Mr. Za 


of virinthe/exeitation of metals; #ttllitvthie' combrſtion-of ſilptitt and of 


„eu, WH¹O having aſcertained the abſorp tion | 


phoſphorus; with ſb much more preciſion” than had been done befbte; that 
he may-be cnfidered: as a diſcoveret'6P this impoftänt trith'; ; art{'riot Hain} 


perceived Ay proof of the eſtape of phlogiſtbi: which, atèordifig to S4 


is. tlie ĩimmedlate cafe of tlieſe opetatioiis; chſceivedithat tlie abforptivii'of 


dir was a ſufficient and the ſble cauſe; and tliat phlogiſton was- untfeteſfury for 
tie explanation. Havitg thus found Sraplif-theoty urmeceſfaty iii one polfft, 


He begam to. ertertain doubts of the exiftenct” even of the principle of inflati- 
mability, for tlie diſcovery off wllich, as being th& ſource of a ſublime and 
luminous theory, Stahl had been immortalized! He was particularly con- 


firmed in theſè doubts, by a celebrated experiment of Mr. Ben, in which 
a calx of mercury, or a conſiderable part of it, was revived merely by heat 


without addition of inflinimable matter; From'this experiment 'Mr: Bauen 
drew conclufions unfavourable to the hypotfreſis of phlogiſton. The'event' 


was apparetitly contrary to orte part of StebPs doctrine, which explained the 


calcination of all metals, by the efcape of phlogiſton and their revival by 


its abſorpfion. But whether Stabi was miſtaken in this part of his" doctrine, 
or whether the expetiment was capable of ſomie of the other interpretations, 
which have been given to it, certainly no direct 'inference can be thence' 


drawn ee the e exiſtence of 1 pol as one : gefierdl principle c or r cauſe” 


With this 79 5 he peel and Conftmed the e of his 1 53 = 

ceſſors, Black, Cauendiſp; atid Priefley, wich great precifion; arid has added 

ſeveral valuable expèriments of his own tending to cdnfirm and iNuſtrate his 80 
new doctrine. 

Mr. Lavoifer has had the felicity- "of being jolned in che ſup ört of his 
theory by aſſociates of diſtinguiſhed labllity. anions whom are PPS Ber- 
tholket, Morveau; De la Place, Monga, De Fourcroy, and others, who have 
united their labours in eſtabliſhing this new ſyſtem, which, with ſuch a+ 


combination of talents, could not fail of being exhibited : with every ad- 


vantage. 
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vantage: They have alfa very ably applied to the ſupport of their doctrine 
two very eapital diſcoveries made by Mr, Cavendiſh. The firſt. conſiſted of 
the formation of water by combuſtion of inflammable gas and pure air; and 
the other of the formatign of nitrous acid by a long continued application of 
electric ſparks to a mixture of pure and phlogiſticated airs. The former of 
theſe diſcoveries, from pod the eampoſitien of water has been inferred 
- of two elements, namely, inflammahle gas and pure air. has furniſhed a 
copious ſource of explanation in the new theory. And although the experl - 
ments of Dr. Prięſtley, as well as of others, have proved, that in the com- 
buſtion of theſe two ſuppoſed elements of water, not only water is produced, 
but alſo nitrous acid, and conſequently, that it eannot be inferred that water 
is compounded from theſe two elaſtic fluids, z yet they have availed them. 
ſelves of Mr, Covendiſo's ſecond diſcovery, in preventing the force of Dr. 
Prieftleys concluſions, by. ſuppoſing that the nitrous acid formed in theſe 
experiments by the combuſtion of inflammable gas and pure air, proceeded 
from adventitious. mixtures of phlogiſticated air; although they have never 
been able to ſhew haw tg. make this experiment without theſe ſuppoſed 
impurities, and without the production of nitrous acid. Nothing could be 
more. opportune to the antiphlogiſtic chemiſts. than this idea of the com- 
poſition of water. Far as this liquid exiſts mare or leſs in almoſt all bodies, 
and in almoſt all chemical operations, and as it is according to theis theory 
ſuppoſed to contain an inflammable principle, nothing was more caſy than 
to account for all the phenomena before iranuted: ta phlagiſtan, by ſubſti 
tuting for this old inflammable principle, the new inflammable principle 
of water. The doctrine. of the compoſition and desompoſition of water has 
accordingly, been the unjverfal Edipus that unlocks all the myſteries oh 
Chemiſtry, ; the cauſa fine qua non of the antiphlogiſtie ſchaol. | 
The facility of explanation which this new theory feems to poſſeſs, amd 
not. falk of recommending it to thoſe, who were deſirous of comprehending, 
with little trouble, the whole of this: intricate; fetenee. Ehe preciſion ß 
method in their experiments may have led; to a belief that an equal preciſiem 
and juſtneſs. prevailed: in their inferences and reaſu gings: and? their high 
pretenſions, of never uſing any hypotheſis, of never ſupphring the want of 
v facts, of never concluding, mare than experiments; authorige; of their doe- 
ttine being not ſo much a theory as aA declaration of: facts? and other 
Smmilzr expreſſions, max perhaps have been; admitted. by many. without a 
tufficiently ſtrict, examination, and without ſuſpiaion. of, the poſſibility, that 


deing men they might delude themſelves, and notwithſtanding thein deſite and 


care to avoid error, might, in ſomedegree, faltunder the deſcription which they 


melt have given. Fog, aiter-making:\ome:romazks on falle judgments, | 
| and: 
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8 and on the manner in which children are led by their intereſt to correct heir 
>. n falſe ideas, they add the following Juſt obſer vation. Il n'en eſt pas 


**. de meme dans letude & dans la pratique des ſciences; les faux jugemens 
a que nous Portons, I intẽreſſent ni notre exiſtence, ni notte bien etre; 


aucun intẽrèt phyſique ne nous oblige de nous rectifier : P imagination au 


**-contraire'qui tend à nous porter continuellement au- dela duvrai; l'amour 


propre & la confiance en nous memes, qu'il ſait ſi bien nous inſpirer, 
46 r 


** nous ſollicitent a tirer des conſẽquences qui ne derivent pas iinmediate n 


des faits: en ſorte que nous ſomines en quelque icon intereſſés? I nous 


66 


* ſeduire nous: mẽmes xa . 595 hes 


The antiphlogiſtic ſyſtem 1 is hdoubtealy' a vor: off genius, does PO 
1 to the founders, and merits the moſt favourable receꝑtion and. candid 


examination. It has alſo been of great ſervice to Chemiſtry in exciting its 
ingenious ſupporters to add conſiderably to the number and preciſion of our 


facts; a merit which will never ceaſe, even if the doctrine ſhould have the 
fate of other human opinions. But the more we admire the i ingenuity of the 


ſtructure and the various abilities of its architects, the more We ouglit to 
guard againſt the too ſtrong pretenſions which are held out of the ſolidity 
of its foundation. As a ſyſtem, like all other ſyſtems of Chemiſtry, founded 
on many hypotheſes, it is undoubtedly deſerving of much conſideration, 
and of enquiry whether it be more or leſs conſiſtent with phenomena than 


thoſe of other theoriſts. But when it is announced to us as a mere expoſition 
of facts; 'in which no hypotheſis is admitted to fill up the chaſms, we are 
to conſider it in another point of view: and if upon examination we find 


theſe pretenſions well founded, we may then congratulate ourſelves on this 

| ſcience having emerged, from the obſcurity of former times and uncertainty 
of hypotheſis, to truth and demonſtration. A ſyſtem founded and conducted 
on ſuch unerring principles i is no more to be conteſted than a propoſition 
of Euclid: But before we adopt this new ſyſtem, we ought to examine, 

| Whether it be really free from all hypotheſis: and whether, when it is can- 
vaſſed by that ſtrict logic which its authors recommend, it may not be 


diſcovered to be like all others, founded on many hypotheſes. For what 


can be more hypothetical than their opinion of the compoſition of all airs and 
gaſes, from certain unknown and ſuppoſed baſes combined with the-matter of heat. ? 


What can be more hypothetical than the exiſtence of this marter of heat,” of a 
ſubſtance of which Mr. Lavoifier has candidly acknowledged, after the moſt 
ſcrupulous inveſtigation, that he can diſcover no ſenſible weight. Never- 
ae S, although this common @ttrattion or gravitation, the moſt general of 
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all the properties of tnatter, and by which the quantity of alt other matter 


has been always, aſcertained, cannot be traced; yet this matter is ſ#ppoſed, 


according to this ſyſtem, not only to exiſt, but to poſſeſs the peculiar al. : 
traftions called chemical affinities. What can be more hypothetical than the 


exiſtence of their carbonaceous matter, or charcoal diveſted of its earth and 


ſalts? How is it known that charcoal, or any thing poſſeſſed of the 
properties which they impute to the carbonaceous matter, às for inſtance, 
that bf entering into the compoſition of fixed air, can ſubſiſt without earth? 
What can be more hypothetical than the compoſition of all oil ſolely from 
this carbonaceous matter united with the baſis of inflammable gas; notwith- 
ſtandlng the analyſis of oils affords, beſides theſe two matters, alſo water 
aud fixed air, neither of which, however, aceording to their theory, is 
either contained in oil, or can be formed from the ſubſtances which they 
ſuppoſe are contained. Many other hypotheſes are taken for granted in this 
ſyſtem as aſcertained truths. Such are the formation of water from the 
union of pure air and inflammable yas z the compolition of voldrile alkalr from 
inflammable gas and phlogiſticated air; tlie compoſition of all vegerable and 
animal matters from the bafes of pure alr, inflammable gas, and of chareal, 
ſometimes with that of phlogiſticated air; but without water or earth as - 
-eſfential parts; ; and many other opinions which ate ptopet objects of diſcuſſion 
in a conjeQural ſyſtem, but cannot be admitted in one founded foldy on 
facts and-demonſtrated truths. - = a 
If it were poſſible to introduce into Chemiſtry, thi preetfida of thethod 
employed in geometry, and the certaifity of its cotoNaries; it would un- 
doubtedly be an attempt wofthy 6f the moſt ſablime genius. But this 
leiener ſeems incapable of ſo perfect a method. 
In abſtraet ſciences which treat of objects; of which ges ions may be 
given perfeetly- exact, becauſe they are but tranſcripts of the ideis of our own 


minds, we may proceed with all the fiftnneſs of mathematical certainty, 
drawing corollaries from the definitions given, which cotolfaries are all 


implied in the definitions themſelves ; 3 and arc only theſe definitions dif. 
ferently applied. But it is not ſo with Chemiſtry; the fubſtances of which 
it treats are known to us only by ſome of their properties; while many others 
have not yet diſcloſed theinſelves to our obſetvations; and the degrees of 
even the properties that we have diſcovered are -tinktiown. To admit nothing 
but rigid inductions in ſuch a ſcience is to pretlude all attempts at expla- 
nation. For, in evety thing human, our methods muſt always be adapted 
to our abilities. Not the 6 imaginable, but the beft applicable, ought to be 
out fule. Infatits muff crawl before they Walk; walk before they run; and 
it certainly would not be adviſcable to forbid this — progreſſion; and 
5 b 


to 
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to. attempt at once, with faultering limbs, the more oven and graceful 


movements of a dancer. In the preſent ſtate of chemiſtry, which, I con- 
ceive, notwithſtanding the late great improvements, to be but, with regard 
to theory, emerged from infancy, if ſo far, we muſt be'ſatisfied in exer- 


eiſing our faculties, and acquiring ftrength by exertions proportionate to our 


ability. Neither ought we to deſpiſe, what is the 30% that we can now attain; 
Every. ſtage, or period of ſcience muſt be paſſed through; and we ſhall paſs ' 


with quicker progreſs, and meet with fewer obſtacles, if conſcious 'of our 


preſent degrees of ſtrength and weakneſs, we do not try to overſtep our 
bounds : : if, inſtead of aiming at mathematical demonſtration, and certainty, 
we be ſatisfied with examining the various modes, in which chemical phe- 
nomena may. be viewed and arranged; and with comparing theſe, in order 
that we may judge which of them exhibits the ſyſtem which is ſimpleſt; beſt 


connected, and moſt conſiſtent with the facts already known ; always cor- 
recting and enlarging our ideas, by the new diſcoveries which occur to our 


obſervation, and conſtantly diſtinguiſhing certainty from probability; and 


hypotheſis from demonſtrated truth. Thus our minds will be ever open to re- 


ceive the improvement that time and repeated experiments alone can pro- 
duce. Whereas, if we deceive ourſelves by an idea of imaginary certainty, 


and give to our unſtable opinions the ſtamp of verified facts, by an appro- 
priated language founded on thoſe opinions, we ſhall ſtop the progreſs of the 
ſcience, and ſhall attempt to circumſcribe nature within the narrow limits of 
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our own minds. ITE 
It may be ſaid, that i we can Gain x a e Sk: bypotheſcs, we 


had better confine ourſelves to the mere relation of facts. I admit readily, 


that theſe are the principal objects of chemiſtry, But mere facts, without 


connection, although uſeful in arts, are neither entertaining to the philoſo- 
pher, nor can be eafily remembered. The mind has a natural deſire for or- 


der and arrangement of the phenomena which it diſcovers, that it may the 


better comprehend them. Without ſome regularity of diſpoſition, it can 


neither recollect what has been done, nor know how to proceed further in its 


reſearches. In ſhort, the forming of this arrangement, and the tracing of 


the connection of the facts, is an excitement to the activity of the mind, 
and the reward which it claims for its toils. Neither can any inconvenience 
ariſe from this exerciſe of our reaſoning faculty, if we do not confound ſup- 
poſitions with eſtabliſhed facts or certain inductions, which evil is particu- 
larly to be guarded againſt i in the en of thoſe who peeiend: to re} ect all 
hypotheſes. 7 

No man ſurely knew better 1 LS of e chiloſophy than Dr. 


Hulu. Nevertheleſs, this excellent philoſopher, « after thewing the meoelbeg 
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of experiments, * and recommends reaſoning and conjecture. ** Vet 


«jt ſeems not tinreaſonable ſays he) on the other hand, though not far to 
877 indulge, yet to carry our reaſonings a little farther than the plain evidence 
W experiments will warrant; for ſince at· the utmoſt boundaries of thoſe 

things which we clearly know there is a kind of twilight caſt from what 


„% we know, on the adjoining borders of Terra incbgnita, it ſeems therefore 
* reaſonable in ſome degree to indulge conjecture there; otherwiſe we ſnould 
make but very flow advances in future diſcoveries, either by experiments 


or reaſoning: for new experiments and diſcoveries do uſually owe their 


© firſt riſe only to lucky gueſſes and probable conjectures, and even diſap- 
«+ pointiments in theſe conjectures do often lead to the thing fought for: thus 


% by obſerving the errors and defects of a firſt experiment in any reſearches, 
* we are ſometimes carried to ſuch fundamental experiments, as lead to a 


_ * jarge ſeries of many other uſeful experiments and important diſcoveries. 


If therefore ſome may be apt to think that I have ſometimes too far in- 
** dulged conjecture, in the inferences I have drawn from the events of ſome 
experiments; they ought to conſider that it is from theſe kind of con- 
* jectures that freſh diſcoveries firſt take their riſe ; for, though ſome of 
them may prove falſe, yet they often lead to further and new diſcoveries. 
It is by the like conjectures that J have been led on, ſtep by ſtep, through 


. this long and laborious ſeries of experiments; in any of which I did not 
4 certainly know what the event would be till I had made the trial, which 


* trial often led on to more conjectures and farther experiments. 


In which method we may be continually making farther and farther 
255 advances i in the knowledge of nature; in proportion to the number of ob. 
5 , ſeryations which we have: but as we can never hope to be furniſned with 


iy + ſufficient number of theſe to let us into a thorough knowledge of the 
* great and intricate ſcheme of nature, ſo it would be but dry work to be 


ever laying foundations, but never attempting to build on them. We 
« muſt be content in this our infant ſtate of knowledge, while we know in 
part only, to imitate children, who for want of better ſkill and abilities, 


© and of more proper materials, amuſe themſelves with ſlight buildings. 
a 


IS Probable and the nearer to truth will our conjectures approach: ſo that 
[ 


a 
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-make conſiderable advances.” © 
Some chemiſts admit EE Por falts, ind: e lll Seren from 


them, and pretend to deſpiſe all general reaſonings ; ; but, while we avoid 


the error of reafoning from too ſlight analogies, and of confiding too much 
; b aer in 


The farther advances we make in the knowledge of nature, the more 


ſucceeding generations, who ſhall have the benefit and advantage both of 
their own obſervations, and thoſe of preceding. e mi then os 
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s, in — Article, firſt, to relate the facts which have been diſcovered th | 
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in ſpeculations, let us 1 againſt the more dangerous and more eden error Z 
of confiding: too much i in the inferences nn. directly from ſingle. or'a few 


be eee without abſurdity. T 4 error is che moſt fertile. and impoſing 
ſource of our falſe reaſonings. Every. theoriſt has his facts on whieh he 
pretends to build his unalterable fyſtem. On a ftrictly logical examinat 
of the inferences that are daily drawn with confidence from the facts lat, 
we too often find the pretended demonſtration reduced to one only of the 


Several hypothetical explanations which may be made. The number of cer- 
tain inferences in chemiſtry is too ſmall to form a connected ſyſtem. 
general concordance of facts and reaſonings ſeems to me the beſt foundation | 
for theory, -and the teſt by which different ſyſtems ought to be compared; 


The 


and alſo the ſafeſt from any egregious error. Whereas, if we once reaſon 


wrong and confidently from a fact, of which we. ſee but a part, We ſhall | 
ſoon be plunged in abſurdity. An object muſt be ſeen on all ſides before we 


ean certainly determine its figure. A cylinder may be ſo placed, with ono 


end nearer the eye than the other, that it ſhall reſemble the fruſtum of a cone, 
But we muſt not hence infer that its figure is what it ſeems. When we go 


to the oppoſite ſide, the imaginary fruſtum is reverſed. We may then de- 
monſtrate that the object can neither be the fruſtum repreſented on the one 
ſide nor on the other, but that a cylinder alone, placed i in a certain poſition, 
could, produce the two appearances. Unfortunately, in Chemiſtry we can 


ſeldom turn exactly to the oppoſite. ſide of the cylinder. Nevertheleſs, i it 1s by | 
catching as many points of view of the object as we can, and. comparing 


them together, that we can proceed nearer and nearer towards forming a juſt 
determination. 

It is only by taking 1 views of things, and by approximating 
a comparing 4% the facts which we know, that we can, expect to. trace 


any of the outlines of the grand plans of nature. 


While therefore we give the higheſt ap plauſe to as afro of the TY 


advanced chemiſtry,” given much preciſion to the method of refearch, ex- 
which they have advanced, which merits the moſt candid examination; let 


us not ſuffer them to delude us, as they have done themſelves, with the idea; 


that their ſyſtem is any thing more than an hypothetical, view of the phe- 


nomena of chemiſtry, or that it is a ſeries of facts of which the connection 


is founded on the certainty of obſervation and ſtrictneſs. of logical induction. 
The plan which I have endeavoured to adhere to in. the following work, 


phlogiſtic theory, for their valuable labours, by which they have greatly 


fed many prevalent errors, and likewife for the very ingenious ſyſtem 
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x duiralpeinive: ſubjects by different chemiſts, without any bc to the- 

ory ; then to give the explanations which have been ſuggeſted by authors 1 
and, at the cloſe of a f articles, I have delivered my own manner of view- 
ing the ſubjects, endeavouring, with as little bias as I could, fairly to ſtate 
the opinions of others and of myſelf, and in the latter eſpecially, carefully 
diſtinguiſhing opinion and conjecture from aſcertained truths. I have, I 
hope, avoided the manner of ſome ſyſtematic authors, who have deſcribed 
the ſcience according to their own views, ſo blending facts with opinion, 
that the reader can only ſee the former through the medium of the author's 
theory. I have endeavoured to keep ſo much apart my relation: of facts 
from - hypotheſis and conjecture, that the reader might paſs through 
the firſt 100 Pages of the work without being able to diſeover to which of 
the two ſides, in the grand queſtion about phlogiſton, J intline; and, al- 
though; in ſome ſubſequent parts *, I have indulged myſelf with a good 
deal of latitude in ſpeculative reaſoning, yet I hope I have not there forgot 


the manner which the n philoſophical orator of ancient Rome 1 
to himſelfs =» 


- Ur potero, explicabo ; nec ramen, ut „ Pythius Apollo, certa ut Ant ® foxa, que 
dixere: fed, ut I au coe uri ſequens, 
T uſc. Queſt. J. 1 * c. 0. 


Since . L. give my conj ectures as ſuch, 1 neither lead others into 
confirmed errors, nor ſhall I be mortified to find them hereafter confuted. 
Tine, the beſt zudge, will faft the grain from the chaff, and if there be any 


216 f in chleſty at the cloſe of the two articles nitrous acid and vigeiadle acids, that 1 have given 
fome ſketches of theory. In the former, I have drawn ſome inferences which follow on the 
ſuppoſition; that in the experiment of burning the inflammable and pure airs, the nitrous acid 
produced does actually proceed from the union of theſe two fluids, and not merely from the acci- 

dental mixture of phlogiſticated air, as ſome have alledged. I have fupported this ſuppoſition by | 
analogical xeaſoning, drawn from many inſtances of the converſion. of inflammable gas into phl6- 
gilticated air, and even into reſpirable air; whence I have formed a conjedure that phlogiſticated 
air contains the ſame element as inflammable gas does, namely, phlogiſion, united with a given 
proportion of reſpirable air. But if this converſion be real, the production of nitrous acid, by 
means. of inflammable gas, and that, by means of phlogiſticated air, are ſimilar operations: 
To the article vegetable acids, I have ſubjoined a ſketch of the mode in which I endeavour to ex+ 
plain the chemical theory of organic (vegetable and animal). bodies, on the hypotheſis of ons 
common inflammable principle; and I have related, chiefly in his own words, Mr. Luvoi ſer : 
explanations-of the fame ſubject. accord ing to the antiphlogiſtic doctrine. The reader will there 
have an opportunity of taking a comparative view of the two theories. As this laſt article, vege · 
table acids, eontains. a camprehenſive, although very general 'view of the chemiſtry of that prin. 
ipal claſs of bodies called organic, it is more of an introductory nature, than any other article 
in a this Gi part, and:T would therefore recommend it to be firſt read. 


portion 


viel 


eminent, to alter the whole nomenclature of a ſcience *. 
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portion of the former, although ſmall, it will be /omethrng. winds to the 


public ſtock, while the chal may ſerve as food for ſuch future critiqvae 
ſhall reliſh it. 3 - Het4 

The fame philoſophers whe Maus e the new or r antipklogiſtie: 
theory, have, with the ſame laudable zeal for promoting the intereſt of the 
ſcience, attempted to reform the language of chemiſtry, and indeed to in- 
troduce an entirely net Nomenclature of almoſt all the ſubſtances, and of ſome 
of the operations employed by chemiſts: It is well known, that every lan- 


guage being the invention of many different men, and at different times and 
places, partakes of the irregularity and imperfection of its origin. In 


chemiſtry, accordingly, the language is full of improper and abſurd names, 
ſome of which are owing to the general cauſes of imperfection of all lan- 
guage, and ſome have been introduced by the Alchemiſts, who wiſhed to 
veil alike their knowledge and their ignorance under myſterious words ; and 
laſtly, ſome have been derived from the falſe philoſophy of the times, ſup- 


poſed then to be true and unalterable, Several of theſe names are merely bar- 


barous, ſuch as powder a of Algaroth and Turbeth Mineral ; others lead to falſe: 
ideas of the properties of: the ſubſtance, as oi F vitriol and utter of arſemtc. 
The number of theſe words is however not great, and we have never heard 
of any bad conſequences having ariſen from the names of oil and butter hav- 


ing been applied to thoſe acrimonious mineral matters, which have certainly 


no other reſemblance, but that of a ſimilar conſiſtence. It is however a 
deſirable object to purge the ſcience of theſe remains of barbariſm and al- 
chemical myſtery, and to introduce terms more preciſe and elegant, and eſpe- 


cially ſuch as ſhall clearly diſtinguiſh the objects, either by proper names, or 


by ſuch as indicate ſome /en/ib/e and obvious property ;. and above. all, 5 


which have 10 theoretical etymology, and conſequently. no tendency to give 
falſe ideas, or to give ſtability to ſuch as are wncertain and Aypoibetical. 
Accordin gly Macguer, Beaumè, Bergman, and others, have introduced, 
in ſeveral inſtances, better names, which have been pretty generally 
adopted, and in time we may expect a further i improvement. But as lan- 


_ guage is the common property of all, no authority | is equal to any other al- 


teration, however well imagined, but what is effected gradually, and as it 


were by univerſal conſent. A Roman emperor, in the plenitude of his 


power, found himſelf unable to introduce one word into the language of his 
ſubjects. What an arduous taſk then muſt it be for four chemiſts, however 


If they ſucceed, it 
will be a proof how much greater the efficacy is of the empire of the mind, 


than of the political ſceptre. Biſhop Wilkins has attempted to introduce a 


* Meſſrs, Morveauy 1 87-0 Benoit, _ de Fourcrol. — — 
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new philoſoſ>phical language; but, although every one muſt admire the 
ingenuity and profound logical knowledge with which the author has con- 
ſtructed it, yet no one philoſopher has ever adopted it. Whether the new 
French Nomenclature will have a better fate, time alone will ſhew. The 
authors undoubtedly take the moſt effectual mode of introducing it, by pub- 
liſhing their own valuable reſearches in this language, and thereby inducing 
people to learn it whether they approve of it or not. They hold out great 
advantages in the uſe of their nomenclature. They maintain that a ſcience 
Cannot be perfected without, at the ſame time, perfecting the language; 
and, that by uſing words conveying juſt definitions of the ſubſtances repre- 
ſented, we facilitate the attainment and the accurate comprehenſion of the 
ſcience. With this intention they have given names expreſſive of the con- 
ituent parts and charaferiflic properties of the ſubſtances. A language 
juſtly and completely formed on thefe-principles would be a truly philoſophi- 
cal language, and greatly conducive to the ends propoſed ; but it would re- 
quire a complete. and certain knowledge of theſe conſtituent parts and pro- 
perties, and a degree of perfection of the ſcience to which I fear it will not 
ſoon arrive. Such may perhaps be the language of the Gods, of which 
Homer ſpeaks, but I think it will not be ſoon ſpoken on Earth. The au- 
thors of the new Nomenclature have however purſued their deſign, but it is 
on the idea, that their ſyſtem is thè ſyſtem of nature, and conſequently that 
it is a fit foundation for a philofophical language. They are however ſen- 
ſible of the fault of others in giving. names founded on theory ; fuch as 
phlogiſticated and depbhlagiſticated air, &c. in which J perfectly agree with 
them, although theſe names accord. with my own theory; but, as they 
imagine, that their own ſyſtem i is only a mere expoſition of facts, they per- 
ceive no impropriety in giving the permanency of language to their ideas, 
by the words oxygene, hydrogene, &c. Accordingly their nomenclature is 
intirely relative to their peculiar theory. They quote a paſſage of the AG 
Condillac, to ſhew the importance of a correct language, affirming *©* that 
we think only by means of words.” Without enquiring ſtrietly into the 
juſtneſs of that poſition, which, if true. would imply that dumb men were 
deſtitute of thought, it muſt be acknowledged that we cannot ſpeak the 
language of the new Nomenclature, without thinking as its authors do. 
In conſequence of their ſyſtem they have included, under the ſame generic 
name, ſubſtances which are very diſſimilar. Thus not only minium and 
ſcales of iron, and other metallic calxes are diſtinguiſhed by the appellation 
oxide but this term is alſo applied to ſugar, nitrous gas, and gums; becaufe 
all theſe ſubſtances are ſuppoſed to contain air in their compoſition. But 
beſides this connection of the nomenclature with theory, which is undoubtedly 
— | : / . the 
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the principal objection, too great freedom may perhaps have been when: Wh 


changing the meanings of old words. from their common acceptation. Thus 

Mr. Lavoifier propoſes to extend the word combuſtion. to all caſes where pure 
air is abſorbed; as, for inſtance, to the vinous and putrid fermentations, 
and to the abſtracting of nitrous acid from animal and vegetable matters in 
the procefs for making acid of ſugar. To the familiar names, Potaſh, Soda, 
and Ammoniac, new meanings are given. 
to be an impure vegetable alcali, but it is applied in the new Nomenclature 
to fignify this alcali in its pure ſtate, an innovation which Bergman. alſo has 
adopted. Soda is the aſhes of a ſea weed, which yields mineral alcali - 


Potaſh is known in commetce 


by lixjviation ; but it is changed to ſignify this pure mineral alcali, which 
is but one part of the maſs called Soda. Ammoniac is the name of neutral 
ſalts with baſes of volatile alcali, but according to the new mode it ſignifies 
this volatile alcali itſelf. Now as theſe names Potaſh, Soda, and Ammoniac, 
have been ſo long familiar in commerce and different arts, that the united 
authority-of all the chemiſts in Europe, phlogiſtians and antiphlogiſtians,' | 
could not alter their popular meaning, a confufion ſeems unavoidable, and fre- 
quent uncertainty, whether the philoſophical or popular language be meant. 
But admitting that a language could be framed free from theſe and other 
defects, and conſequently, ſuch as would be really ufeful if it were univer- - 
ſally adopted, I fear it is one of theſe ſpeculative goods which, however 
wiſhed for, are impracticable in execution. An individual applying a new 


word of his invention to any particular idea, does not thereby conſtitute this 
word a part of language, which always implies general reception. But 
vhoever conſiders the nature of the human mind, will eaſily perceive that 
mankind will ſcarcely ever adopt a language formed by any individual, how- 
ever perfect it may be. He may perhaps introduce a word or two; but they 
will never receive an entirely new and / Hematical nomenclature of a ſcience ; 
becauſe this general conſent would. require their perfect agreement -in the 
theory of the ſcience, and in opinion reſpecting the propriety of the words, 
and alfo concerning the expediency of the innovation. Every one would 


propoſe words according to his own ideas; and it would be impoffible to 
delegate an excluſive legiſlative authority for this purpoſe to any choſen in- 
dividuals. Accordingly we find that one of the diſciples of the new No- 


-menclators *, equally zealous for the reformation of language, has, in an 
_ expreſs treatiſe on this ſubject, criticiſed fome of the words of his maſters, 


and recommends new ones of his own. invention. Thus for inſtance he 


would a the Tho arke-kayon for gene, which * he reprobates a as 


Mr. Darelaj. WED el 
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i well xs the * Wpünget, which he obſerves is more applicable to pure air . 
than to inflammable gas. 


Another author * has juſt publiſhed a work in chemiſtry, in which 1 am 


Dx. Hopſon. Since this theet was ſent to the preſs I have ſeen his work, intimled. 4 Gene- 
ral Sy/tem of Chemiſiry. To give a ſpecimen of the new words which this author propoſes, the 
following is a liſt of his genera of neutral ſalts: 1. Vitriols. 2. Nitres Aponitres). 3. Murias 
(Epinaries). 4. Boraxes. 5. Fluoricrates. 6. Arſenicrates. 7. Barylithicrates. 8. Molyb. 


OY 9: Photocrates. 10. Electrocrates. 11. Oxycrates (Epoxyrrates). 12. Tartars 


| (Paro-tatturi N. 13. Oxalidicrates. 14. Cecidocrates. 15. Citrocrates. 16. Melecrates. 17. 
Beneicrates. - 18. Xylocrates. 19. Gummicrates. 20. Camphoricrates. 21. Aerocrates. 22. 
Galacticrates. 23. Galamelicrates. 24. Myrmecicrates. 25. Cyanocrates. 26. Steatocrates. 

27. Bombycicrates. 28. Zoolithocrates, By taking his names entirely from the Greek, this 
author has avoided the claſſical ſoleciſm of the French nomenclators, who in the com- 
poſition of a ſingle word have ſometimes mingled both Greek and Latin etymologics. 
But, admitting it were neceſſary to new-model the chemical nomenclature, why ought this 
to be done on the baſis of the Greek language, which, however copious and excellent in · its for. 
mation is not generally enough underſtood for this putpoſe. The ſtudy of Chemiſtry ought not 
to be confined: to learned men. It regards the arts and things of common utility to mankind. 

Beſides, the only means by which a ſcience like this, which depends on multiplied obſervation and 
labour, can be cultivated with great ſucceſs, is to infuſe a general taſte and knowledge of it, 
and thereby to engage numbers in its purſuit... Let us remember that it is the glory and the charac- 
teriſtic of the preſent age, that knowledge has been more diffuſed than in any former period ; and 
let our efforts then be till directed to extend, and not to narrow theſe benehits to mankind. The 
ſcience itſelf, and eſpecially the avenues to it, Names, ought to be rendered as eaſy and acceſſible 
as poſſible. On the contrary, the new nomenclators, in general, ſeem to be fortifying Chemiſtry, 
and rendering it impregnable by a tremendous chevaux de friſe of hard uncouth words, I muſt | 

confeſs, therefore, that it is not without ſurprize, that I ſee Mr. Fourcfey” boaſt, that by means of 


the new nomenclature he can teach more chemiſtry in one courſe of lectures, than could have 


been done formerly i in three or four . This effect of a few Greek words is the more extraordi- 
nary, as it is not produced on cloiftered ſtudents devoted to erudition, but on audiences, com- 
poſed of ladies as well as gentlemen, and ſelected from ihe polite circles of Parks. Our wonder 
however will abate; when we -recolle& that this learned lecturer conceives that all chemiſtry 'is 
comnpfehetded i in the hiſtory. of the diſengagement and fixation of elaſtic fluids. | 
It was undoubtedly natural for the Romans, who received their ſcience from the Greeks, to 
adopt the terms of their maſters. It was no leſs natural for Europeans, who uſed the Latin lan- 
guage as the medium of conveying ſcience, to transfer many of theſe terms, not ditectly from 
the Greek, but mediately through the Latin, into modern languages. But in compoſing new 
words, why ought we now to recur to the Greet? If we do not chuſe to follow the example of 
the modern Germans, who have rejected the Greek and Latin terms of arts and ſciences, and have 
ſubſtituted others of their own vernacular etymology; but if we think it neceſſary to derive our 
words from a dead language, the preference ought undoubtedly to be given to Latin, as this has 
long been conſidered as the common language of ſcience among European nations, and as it is 
far more generally underſtood than Greek, Thus the word acidifying ſeems to me to anſwer the 
purpoſes of language much better than — ; ang the terms, acetous and /afleous ſalts, better 


than oxycrates and galacticrates. 


* Advertiſement to the z4 Edition of his Elem, d'Hiſt. Natur. & de Chimie. : 
'C informed 
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informed he has introduced à new nomenclature, derived al ſo from che Greek 
language; but, I believe, without any reference to theory, and therefore 
without perhaps any material diſadvantage, except what ariſes from the no- 
velty and difficulty of the words, and the impracticability of perſuading man- 
kind to adopt new names for old things. Whatever logical propriety theſe 
innovations may poſſeſs, who does not ſee that they open an endleſs ſource 
for confuſion, that they draw our attention from ſcience to verbal criticiſms ; ; 
and that they are apt to make us forget the ancient ſaying, that Worns 5 
are but the Daughters -of Earth, while Thixos are the Sons of Heaven ? 
Whenever an author gives to the world a new idea, let him uſe his right 1 in 

| propoſing a new name, which cannot always be expected perfect in the. 
ardour of a new diſcovery, but may be ſubjected to further conſideration and 
amendment, until it acquires the currency of time and public uſe. © _ 

The impracticability of this ſcheme of a ſyſtematic language ſeems to be 
evident from the embarraſſments candidly acknowledged by Mr. Lawoifie er. 
For, having endeavoured to ſhew that vegetable and other matters, as ſu- 
gar, gum, and ſtarch, conſiſt of air, charcoal, and inflammable gas, or in 
-his language, oxygene, carbone, and hydrogene, and conſequently that 
they may be expreſſed by words compoſed of the names of their elements, 
the proportions of which alſo may be denoted by the relative poſition of 
theſe names, as oxide hydro-carboneux and oxide carbon -bydreux, &c.; he 
confeſſes that we do not yet know ſufficiently theſe proportions to be able to 

| | allot to each ſubſtance its proper word, and therefore we are under the ne- 
100 L eeſſity of uſing the words ſugar, gum, &c. for a while Tonger, till the pro- 
[I Portions be determined. Now as authors may differ in their opinions, even- 
after having made experiments purpoſely, on the Proportions of the ele- 
ments in theſe ſubſtances, one man may think proper to denote ſugar by the 
fame word, ſuppoſe Oxide hydro-carboneux, which another applies to gum, |} 7h 
and which a third applies to ſtarch, while the reader will be often loſt in = 
perplexity. Mr. Lavorfeer further obſerves, that as moſt animal acids con- 1 
| WM rain, beſides the carbone and hydrogene, alſo phlogiſticated air, which he 8 
| 9 i. Lualls azote, and phoſphorus, ** a'nomenclature which ſhould undertake to 1 
i 3 _** expreſs at once theſe four baſes, added to the word acid, would in- 2 
10 deed be methodical, and would have the advantage of exprefling clear 


| 
i . N | | 


| 

| 1 and determinate ideas; but this accumulation of Greek and Latin ſubſtan- 

14 | tives and adjectives which have not yet been generally admitted by che- 

Bm: | CLE 

1 ? ** miſts, would ſeem to.preſent a language barbarous, and no. leſs difficult Mi 
10 = 2400 retain than to pronounce. Beſides, the perfection of the ſciences 
th * ought t de that of the! 3h 
ght to precede that of the language, and this part of chemiſtry i is far 


5 from the ſtate at which Raney: be expected. hereaft er to arrive. It is then 
6 „ 1 Fe: indif- 
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4 indifpenſablyp neceſſary to preſerye at leaſt for a ume the old names for ani- 
„Mal acids and oxides . 1 i bin 
Let us recollect the hiſtory of the nomenclature of: one af avi fixed air, 
that we may judge of the diſorder that may be expected, if the 
whole nomenclature of the ſcience were to be at once reformed. By Van 
Helmont it was called Gas Sy/veftre' and Gas Vini, which latter denomina- 
tion is one of the moſt unexceptionable that have been given to it. Dr. 
Hales and other Engliſh philoſophers gave it the name of fixed air. But as 
it was often i in an elaſtic ſtate when it was the ſubject of examination, the 
epithet fixed, evidently improper, was changed to that of fixable. After 
this fluid had been diſcovered to be an acid, Bergman named it the aerial or 
atmoſpberical acid, from a falſe theory that it exiſted as an element of the 
atmoſphere. Mr. Bewdly called it the Mepbitic acid, and Mr. Macquer 
the Mephitic gas; but as other acids and gaſes were mephitic alſo; this 
epithet was not diſtinctive. I thought it might be ſufficiently diſtin- 
guiſhed from all other gaſes. by the epithet. calcareous, as calcarcous ſub- 
ſtances were the great native ſource of it; thus deſigning it by its origin, 
a fact admitting of no doubt, and no wiſe connected witk theory, 
which, i is always changeable ; whereas names ought to be unchan geable. 
Mr. Bucquet, with the ſame view, gave it the name, acid of cbalb, and 
Mr. Lavoiſier, ſuppoſing its baſis to be charcoal, or rather his carbohe or 
carbonic. matter, has denominated it the carbonic acid. Some confuſion of 
this kind may be expected in the denomination of matters newly difcovered, 
or lately brought i into conſideration. But why ſhould we change the name 
of ſugar, which every, infant liſps, and which may ſerve for every ſucceſſive 
theory in ages to come, to that of Oxide hydro-carhoneux, which is intelli- 
gible to none but a theoretical ſect of the preſent day? If then the zeal for 
reforming language. ſhould extend not only to the names of new, but to 
to thoſe of all known ſubſtances, may we not fear,. ſuch a number of re- 
formers 1 may ariſe, not privileged by the previous-merit of a Lavorfier, a Mor- 
veau, or a Bertbollet, that our ears will not be leſs ſtunned, nor our under- 
ſtandings leſs perplexed, than if we were expoſed to the clamour of Babel, 
or the thaw of words of Sir John Mandeville. | 
Meſſieurs Haſenfratz and Adet have invented a new ſet of chemical cha- 
racters, adapted'to the antiphlogiſtic theory, that nothing may be wanted 
to the proſelytes to this doctrine. I make. not the leaſt doubt of the parti- . 
cular merit of theſe new ſymbols ; but with regard to the utility of chemi-- 
cal characters in general, I cannot help wiſhing they had fallen into diſuſe, 
as they are merely remains of alchemical myſtery, and give embarraſſments 


* Traite Elem, de Chemie, Tom. I. p. 128. 
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much more - than facility to the ſciencs; -eſpecially if every anitior; who Suh. 
liſhes new tables of affinities, ſhould think it neceffary, as Bergman has 


done, to give new characters, which renders his tables much leſs accommo- 


dated to general uſe, than if he had employed the common alphaber, the moſt 
important ſurely of all human inventions. For netwithſtanding all the at- 
tempts which have been made to introduce rea/ characters, they are at beſt but 
improvements on the Egyptian hieroglyphics, Chineſe ſymbols, or Mexi- 
can pictures ; and if we are determined to improve this method as far as it 
is ſuſceptible, we muſt imitate the philoſophers of the flying and, who, in- 
ſtead of expreſſing their thoughts by words, exhibited the things themſelves, = 
of which each philoſopher carried about with him a large aſſortment, ' 
that he might never be at any loſs in this truly rea converſation *. N 
Perhaps the freedom I have taken in the following work, with the opi- 


nions of others, men of the firſt eminence, may require ſome apology. 1 
have only to plead in my defence, in the firſt place; that unleſs I had 


been ſenſible of the general merit of theſe authors, and of the weight, 
of their authority with the public, I certainly ſhonld not have trou- 


bled the reader with remarks on ſome of their concluſions, but rather have 


let them fink into the ocean of oblivion with the immenſe maſs of undi- 


5 geſted opinion. Secondly, I conſider the public as the judge in all theſe 


queſtions, and authors only as the advocates pleading on different ſides, not 
their o cauſe, but the cauſe of truth and nature. To enable theſe judges, 
the public of all nations and of all times, to decide with a full knowledge of 
the queſtion, every view in which the ſubject can be conſidered, every ar- 
gument for and againſt ought to be prefented to them; and then, whether 


the cauſe be won or loſt, the advocates have done their duty. If even it 


ſhould ſometimes happen, that, in their controverſy, ſome flight ebullition 
of human affections ſhould ariſe, it is to be hoped that it only ſerves for a 
temporary roufing of the attention of the judges, who otherwiſe might be 


apt to nod. However oppoſite the opinions of authors may be, their la- 
bours on both ſides tend to one end, the inveſtigation of truth. The diſcuſ- 


ſion of every queſtion is a period which muſt be paſſed through in the 
progreſſive improvement of the human mind. Thus the Phlogiflians and 


the Antiphlogiſtians appear to me as rowers on the two oppoſite fides of a 


bark, exerting their contrary efforts, one towards the right, and the other to 


the left, but jointly concurring to impel their veſſel in a ftrait line to the 
wiſhed-for port. 


* Gulliver's Travels. 


& DIE 


2 - 


pl « 5 5 Se re : 10 . r 8 25 
22222 ANT Te DOOR DO WEIS ON eee F * % 5 
{Re 7 =; * - 4898 x -£ F; . nz — — — n 4, * 
2 „ Sek FFP F „ Rs 
8 - ff . 1 2 / ; 
; WO ade 


bt N 9 . p 


— — —— — 5 45/ — IEY CUE A LIK 9 

. a EEE REN tees; tt 2 e N 07: LS 4 — e . \ . 7, con See. OP "7 

ke 5. on Se 8 N 1 _ C 3 . 
„ Try 7 
** 4 7 


1. 
On thexinds 
and im- 6 N a 2 Po | 
= rovenent iriſes which ſo greatly impede the dillinctneſs 
of glaſs fit of viſion in ordinary dioptric teleſcopes, be- 


WW": 2!ic tele- 


i, 
HOSE EarTzs are called abſorbent, which 


are capable of being combined with acids; 
ſuch are chalł, crabs eyes, calcined bones, 


and magneſia, The term abſorbent, as applied to a 


claſs of earths, is chiefly uled in Pharmacy, and is 


ſeldom employed in treating of philoſophical 


chemiſtry, or in the modern arrangements of na- 
c . 4: es a3, 

+. ABSTRACTION: 6g 7 
This expreſſion denotes. an operation, in which 


the moiſture or liquor, that has been previouſly 


mixed with any body, is drawn off and ſeparated 
by diſtillation; and together with it, the volatile 


| _ partsof the body, that are ſoluble in this liquor, 


dy, which, means a new liquid compound is ob- 
tained, . By this proceſs are prepared the ſeveral 
diſtilled waters and ſpirits, which are valued in me- 
dicine, on account of their ſalutary properties. 
F 5 
. AQETOUS. . See VIN Rx. 
. ., ACHROMATIC, TELESCOPES. (t4) _ 
of thoſe teleſcopes that are called achromatic, 
from their giving images free from the coloured 
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longs to chemiſtry. But unfortunately this ſcience | 


has little io boaſt, of any improvemgnes. made in 
_- this, art, ſince the original diſcovery of Mr. Dol- 


lond; namely, that the object-glaſs of a teleſcope 
may be formed by combining one or more con- 
vex lenſes, made of the kind of glaſs, called crown- | 


_ glefs, with a concave lens, made of the glaſs called, 


flint-glaſs ; which object-g laſs can permit the rays 


of light to paſs; and be retracted ſufficiently, with- | 
| 


out producing thoſe coloured iriſes to which all. 
| lingle leuſes are ſubject. Although the effects of. 


* 


 frangibility of. the rays, we ſhould oy 


ceſs; and i believe without bavivg induced any 
conſiderable attempt towards this. deſirable end. 
It appears to me that the accompliſhment of the 


: 


this improvement in teleſcopes are admirable, yet 


they are by no means adequate to the expectations 
that might have been any formed, if the 
opticians could have been furniſhed with pieces 


of glaſs ſufficiently large and perfect, for purſu- 
ing the advantages, given by this valuable dif- 


covery, of enlarging, the aperture of teleſcopes. 


For confidering how much leſs the los of light 


is in dioptric, than in-catoptric inſtruments, we 
cannot doubt, that if the art of making glaſs ſuf- 
ficiently homogeneous had been ſo jmproved as 
to have enabled opticians to have encreaſed very 
conſiderably the aperture, without introducing the 
confuſion of colours ariſing from the different re- 

been in 
poſſeſſion of achromatic 7 to which per- 
haps even the reflectors of Herſchel, the inſtruments 


of ;his immortaliiy, would not be comparable; 


eſpecially with regard to diſtinctneſs of viſion. 

The Board of . ſenhble of the advan- 
tages to be derived by removing the principal ob- 
ſtacle to the improvement of achfomatſc teleſcopes, | 
offered a conſiderable reward for the perfection of 


glaſs for this purpoſe, but; hitherto, without ſuc- 


U 


aim of the Board of Longitude is atfended with 


conliderable diffienliies; for it 1equires\ngt an'y a 


competent knowledge of the properties of the glaſs 


that is fitteſt for the purpoſe, | and, the ſkill to exa- 
mine jt (for the faults are not generally ſenſible to 


common inſpection) but alſo. a conſiderable de- 
gree of chemical {cjence.to invent the compoſition 


and the means by, which. theſe faults are to be 


avoided ; and laſlly, the dexterity requiſite to exe- 
cute thele ideas, which can only be acquired hy 
experience in this art. Perhaps if the ſubject were 

7 „ 188 | | more 
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1 
Explana- 
tion and 
liſtory of 
achromatic 

atele/copes, 


ol glaſs contained within a prifmatic veffel filled 


ACHROMATICG 


pointed out, we might haye a better chance cf 
ſeeing the defired improvement attained. With 
this view, I ſhall venture ſome remarks on the 
ſubject; and for the better underſtanding of which. 
it may be expedient to premiſe a ſhort explanation 
of the optical improvement by means of achro- 
matic teleſcopes. 3 LY 
It is well known-that\ the rays of light, paſſing 
through a glaſs lens, or priſm, or other medium of 
unequal thickneſs, are refracted; and it is allo 
known that all the coloured rays-are not equally 
refrated, but that the blue and the violet, for in- 
ſtance, are refracted more than the red. There- 
fore inſtead of uniting all in one focus, they form 
actually as many foci of different diſtances as 


more generally underſiood, and the difficulties 


TELESCOPES 

Mitchel conjectures, that inſtead of pure water, he: 
had uſed, which he was wont to do in- his experi- 
ments, a water in which ſugar of lead was diſſolved; 
which having a diſperſive power nearly equal to- 
ſome kinds of glaſs, might have aQually produced: 
the effect related; arid although it muſt be con- . 
feſſed, that even in this caſe, he was not ſtrictly 


|] juſtified in drawing from. that ſingle experiment, 


made with two certain ſubſtances, a general Son- 
cluſion, yet it is evident that no fad then known, 
nor any reaſoning inferred from his own preceding. 
- diſcoveries could lead him to ſuſpect that the dif- 
perſions produced by different mediums was not 
always reſpectively proportional to their mean re- 
fractions; a polition, which, when declared by 


Mr. Dollond as the reſult of his experiments, ap- 


there are coloured rays; and hence the priſmatic f peared to fome great philiſophers and mathema-— 


colours or irifes which appear towards the borders 
of convex lenſes, and which render the images 
confuſed, The indillinAnels of viſion. produced 
by this cauſe, which is ſenſible in teleſcopes of | 


enlarging the aperture, namely, as the cubes of | 
the diameters, that it ſeemed" impoſſible greatly to 
encreaſe the power of dioptric teleſcopes, without 
extending their length io à very inconvenient 
ſize; unleſs this confulton of cotours could be 
corrected, It was known that different tranſparent | 
bodies poſſeſſed, ſame a greater, and ſome a leſs | 
refractive power, and it was taken for granted, | 
until Mr. Dollond's experiments evinced' the con- 
trary, that the diſperſive, power of the coloured | 
rays was, in every tranſparent body. proportional | 
to its mean refractive power; or, in other words, 
that the refrations of the coloured rays, what- | 
ever body they. paſſed through, were always in | 
conflant determinate ratio to each other. Upon 
this ſuppolition, it appeared impoſſible to correct 
this fault to which tranſmining teleſcopes were 
ſubject; for it was thoughit that if the diſperſion 
produced by a convex lens were counteracted by | 
another lens, or medium of a concaye form, that | 


this would indeed be the event if the two lenſes 

were made of the ſame matter. This erroneous 
idea was confirmed by an experiment made by 
Sir Tfaac Newton, of placing wo priſms one made 


| wich water, in ſuch a manner, that the rays of 
light which were refracted by the priſm of glaſs 


ſhould paſs through, and be refracted in a con- 
trary direction, and in as great a degree by the 


Vater-prilm; by which means, he relates, the 


light thus reſtored to its original direction, was 
white and free from colours. It is however now 
certain, from Mr. Dollond's diſcoveries, that eicher 
the colours which were preduced, muſt have 
eſcaped the attention of that moſt; accurate ob- 


\ ticians ſo improbable, that with great difficulty 


they admitted it. Convinced then of the im- 
poſſibility of correcting the fault ariſing from 


| the diſperſion of the coloured rays in dioptric 
ſmall. aperture, encreaſes in ſo high a ratio upon | 


teleſcopes, Sir J/aac turned his thoughts with 
great ſucceſs to the improvement of reflectors. 
However, the conſideration, that the eyes of ani- 


mals were compoſed of different mediums, and 
that the colours arifing from refraction, are not 
repreſented in them, made a ſtrong impreſſion 
on the mind of Mr. Euler, and convinced him, 


that the arrangement of different mediums was 
actually the method employed by nature to 
prevent the production of colours. The ſame 
thought, I find, had occurred long before to 
Dr. David Gregory; the celebrated profeſſor of 
aſtronomy at Oxford, who ſuggeſted, in his Ca- 
toptrice et dioptrice jpherice elementa, 1713, that by 
compounding the object lens of a-dioptric teleſcope 


of ſeveral'mediums of different refractive powers, 


the image might be rendered more diſtinct, in the 


 fawie manner (ſays he) as is done by the com- 


zounded mediums of the eyes of animals.” | Yet, 


although che opinion of Dr. Gregory and of Mr. 
Euler, attributing the achromatic quality of the- 
the refraction alſo would be totally deſtroyed; and | 


eyes of animals to the combination of different 
mediums, is now ſcarcely to be doubted, it does 


not appear that they ever ſuſpected the true pr in- 


ciple, upon which this effect depends. Mr. Euler 
executed his idea by forming a compound object 
lens from two glaſs lenſes, with water interpoſed, 
. (a method propofed by Sir Iſaac Newton for cor- 
recting the errors ariſing from the ſpherical figure 
of lenfes) and by giving to them ſuch forms as his 
theory ſuggeſted; but without ſuccefſs. Fortu- 
- nately, Mr. Dollend was led by ſome arguments 
adduced by Mr. Klingen/lierna in a controyerſy 
which then ſubſiſted; refpecting this part of New- 
ton's theory, to repeat Sir Iſaac's experiment above 
mentioned with the priſms of water and of glaſs; 
when contrary to bis 'own-expettation,, he found 


feryer and greateſt of phitofophers; or, as Nr. 
2 * 91 F 4 1 "I | 4 52 EP . ? * 5 * , 
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that when the: angles of the: two priſms were ſb 
12 OT Proportioned. 


ACHROMATIG Iz l TELBSCOPES. 
| proportioned that they counteracted each other's | glaſſes give much leſs than flint-glaſs, which conſifls; 
mean refraction, then colours appeared ; and.con-.| of ſand melted by a mixture of minium and fixed 
verſely, when they were ſo proportioned, that the alkali. Hence it appears that minium, and pro- 
diſperſioũ of the coloured rays was counteracted, | bably other metallic calxes give the greateſt diſ- 
the mean refraction ſtill ſubſiſted; which evidently | perſive power; and that alkalis give more than 
proved that the mean refraQtive, and the diſperſive | vegetable and probably other earths. Theſe re- 
& 3. powers of glaſs and water were not proportional“. ſults are deducible from Mr. Dollond's experi- 
The diſper- Mr. Dollond thought of applying this diſcovery to ments, and are confirmed by thoſe made by Mr. 
ive powers the improvement of teleſcopes; and with this Tieler of Peterſburg, which ſhew not only that 
of different view, he examined different kinds of glaſs, of] in making glaſſes of different proportions of mi- 
kinds of which crown-glaſs was found to poſſeſs the ſmalleſt | nium and flints, he was able to encreaſe the diſ- 
gy diſperſive power proportionably to its refradtive | perſive power, in proportion to the mean refrac= 
power, and flint-glaſs was obſerved to poſſeſs the | tion, by. adding. a larger proportion of the mi- 
_ greateſt diſperſive power in proportion to its re- nium; but alſo, that by adding alkaline ſalts to 
fractive quality, which alſo was very great. The the mixture of flints and minium, he could greatly 
difference between theſe two kinds of glaſs being | diminiſh the mean refraction of his. glaſs, without 
greater than between any other two kinds, he | leſſening its diſperſion. From his experiments on 
judged them to be the fitteſt for his purpoſe; and | mixtures of flints and minium he obtained the re- 
he endeayoured to. meaſure and compare their re- ſults expreſſed in the following table: | 
fractive and diſperſive powers. He found that a Proportion of mi- Mean refraction from Diſpetſion of the rays 
wedge of white flint-glaſs whoſe angle was about | nium to flint. air into glaſs. in compariſon with 
twenty-hve degrees, and another of crown-glaſs of |, | 
about twenty-nine degrees, refracted very nearly * 
alike; and he further found, that when the wedges 
were ground to ſuch angles, that the refraction pro- & — 1 
duced by the wedge of flint-glaſs was to that pro- | — 1 2 1009, | Ideen 
duced by the wedge of crown-glaſs, nearly in tb VV 
proportion of two to three, the refracted light | Mr. Tieher pretends that he compoſed a glaſs 6. 4. 
was free from colour. Upon meaſuring the ge- much ſuperior to flint-glaſs, as its diſperſive The imper- 
neral refracting powers of theſe two glaſſes, he | power was much greater relatively to its mean re- fe#ions of 
found that in flint-glaſs, the fine of incidence of | fraction. But was this glaſs found on examination flnt glaſs | 
the rays was to the ſine of their mean refraction as | to be better or equal in other reſpects to Engliſh — wad 
x to 1.583; and that in crown: glaſs, the fine of | flint-glaſs; or were teleſcopes made with it ſupe- 
incidence was to the ſine of the mean refraction, | rior in effect? There ſeems no difficulty in encreaſ- 
as 1t0 1.53. ling the diſperſive. power, as that is known very 
Methods of determining the mean and refrac- | well to depend principally on the quantity of mi- 
tive powers of different kinds of glaſs are given | nium, or other flux: but unfortunately, it is found 
by optical writers; and new ones are propoſed by | by experience that by encreaſing the proportion of 
Mr. Euler, in the Berlin memoirs for 1766, and | theſe, we encreaſe greatly tke capital fault, to 
by the Duke de Chaulnes in the Paris memoirs for | which flint-glaſs and all compolitions of the ſame 
60. tt ye FRE ingredients are ſubject, and which has been almoſt. 
It appears then that two kinds of glaſs are ne- | the ſole obſtruction to the further improvement of 
cellary for achromatic teleſcopes, one of which | achromatic | teleſcopes. Flint-glafs, although it 
ſhall poſſeſs as ſmall, and the other as great diſper- | is the moſt beautiful and perfect of any of the b 
five powers relatively to their reſpective mean re- glaſſes that are manufactured, for the economical 
fra&ing powers, as can be procured. The differ- | purpoſes to which it is commonly applied; is how- 
ence of glaſſes in this reſpe& depends on the qua- ever, the moſt imperſect in its texture for optical 
lity of che ingredients employed in their compo- | uſes, being the moſt ſubject to veins or ſmall 
ſition. Crown-glaſs, which is compoſed of ſand | threads running through. it, which, even when fo 
melted by means of the aſhes of ſea-weeds, barilla, ] minute as not to be perceptible by the naked eye, 
or kelp, bock which fluxes are known to conſiſt of | divert the rays which fall on them from their pro- 
vegetable earth, alkali, and neutral ſalts, is found | per direction, and thereby reuder the images con- 
to give the ſmalleſt diſperſive power. Plate-glaſs. | fuſed. This effect is owing to the denſuy of theſe 
' which is compoſed of ſand melted by means ot | veins being greater than that of the reſt of the glaſs, 
fixed alkali, with little or no vegetable earth, | as appears from their image received 01 white pa- 
gives a greater diſperſive power, but both theſe | per, when the'glaſs is held between the paper and 


| | crown-glaſs. 

as 2028 to 1000 | as 4800 to 1ooo 

— 1830 — 1000 | — 3550 — 1000 

| — 1787 — 1000 | — 3259 — 1000 
— 1732 — 1000 | — 2207 — 1000 


*The hiſtory of achromatic teleſcopes, of which I | Paris 1756, 17 57s 1764, 1765, 1767. Mcm. Berlin Acad. 
have only given a ſketch, will be found in the following | 1762, 1766. And the whole is brought into one view in 
works. Phil. Trant. vol. 30. 53. 55. Me n. Acad. Sc. | Dr. & onal hiſtory of Light and Colours. 


the 


\ 
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the ſum or a candle, at [den 4 diflaner; hat the | poßtion, it does not feem an eaſy problem to find. 
riys of Behr prüfung through” dun of ese veins; a femedy. Mr, Matguer in the article vitrification 
ſhall} by mestis ot its ſußertor denßty; be cone] dequaints us, that he bag exideavourdd tþ torrect 
veigetl; io a focus; repreſertting 4 Bright line bbt-| this evil by expbſing glaffes to violent and tö long 
dere! with ebſeute edges. CrOwn-glals is affe contifined fires, add allb by repeated fufions and _ 
ſometi mes ſubject t vefns, but ot nearly To much.] pülvetiſation of the plafs';* but without Shy füc- 
as fin>glalsy” folthat the opticfäns catr eaſily find} ceſs- And it is tohfilfeht with daity experitnce, 
pieces fit for their putpofe; bur it is with UiM: | that repeated or log cdfiriviuelt fuld 88s not WD 
ctlty that they can pick Gut of large quantities of | frenitve;' But thereales the evil. 
flint-glaſs;' pieces Tufficlettly petfect. of the ſtes] It appeats to me much more probable that the F., 5. 
now comment uſes; Bur they eariflot find aay defired end may be attained By difcovering fee „er e 
of a much larger Hze; to enable them to enlarge] new tothpofition, the parts ok which ſhould be % a 


| conficteraly the apertures f their THeſtopes. The capable of a more perfeck tinion With esch octier. new dd 

great deſidelatlim then toward the improvementt of] and which ſhould Kette lame time poſſeſs à füffi- beter com- 

i this kind of teleſcopes, ſeems to confiſt in finding cient refringent quality. I think that, with this poſitron for 

| a method of! making flint-gliſs free from ve ins; iwviewy-a copious tontfe of experiments, yet un- * 

N or 6 comtpöſition for making | tried, might be inflituted. Whatever has been 
a-glaſs; whith'ſhall have a great diſperſive power, | done bitherts, either by the ſpeculative cheſt, or 

and at the ſame time be Homogeneous int its texture, | by the artiſt, T doubt are of little value. Ihe 

ö | Unſortunately, the very ſubſtance, minium, to | former may have wanted the tiereſfary a pparatus, 

j Which flint-glaſs principally owes its diſperſive | and perhaps the dexterity requilite; and the aher, 


power is the ſame, which renders it more {ubje& | even if he had had ſufficient knowledge, muſt have | 
than. any other glaſs to theſe diſturbing veins. | been -tonfiied by the confideration of expence to 
| The ſand and earthy, or ſaline matters, mix uniformly | try only ſuch improvements or alterations in the 
j | in fufion, and-when mixed, having not only a con- common flirt-vlaſs, as might he conſiſtent With the 
= ſiderable affinity to each other, but alſo being of ordinary ufes 16 which it is applied,” But were 
ö denſities not very different, are not apt to ſeparate; ¶ are ſeurcely any alterations which he could deviſe 
E-- but hen minium is added to theſe, although it] ig the compoſition with any probability of fücceſs, 
| uss indeed a pretty ſtrong affinity with the vitrifl- | which would not in ſome degtee, affect the tolour, 
able earth or ſand, yet it has no tendency to unite] whiteneſs, and brilliancy of the glaſs, by which 
in kfuſion with the other ingredient of flint-glaſs, | its fitnefs for other uſes would be deſtroyed or 
. the fixed alkali; and therefore the union of theſe' | diminiſhed. The practice of uſing covered pots, 
wo is effected merely by the intermediation of the neceſſary to preſerve the colour of flint-glafs from 


| vitrifiable earth, and is leſs perfect than in thoſe | being injuted by the ſmoke'of the fuel, prevents 
| | glaſſes where all the ingredients unite by mutual the fire from having its full effect in the Fuſion of 
| affinity. In conſequence of this imperfe& union, the ingredients. The colour of the glafs may 
| the glaſs will not be every where equal in denſity | however he very ſenſibly altered without any ma- 


and. fuſibility; but ſome parts containing a larger terial injury for optical purpoſes ; and with this 

| portion of the metallic ingredient then others, will | libeity, a great many ſubflances might be admitted 

| be tending to the lower part of the pot, and in their | in the compolition, which are now abſolutely 

bl fall will form threads or veins; while'thoſe at the | precluded from the ſaleable glaſs. Nay, I am con- 
bottom, being ated upon by the other ingredients, | vinced that glaſſes ſenſibly tinged with colour 
and by: the fire, will emit bubbles of an elaflic | might tranfmit as much or more light than the 

| fluid, which in their effort to rife to the top, on | beſt flint-glaſs. For the colourleſs appearance of 

| 5 account of their levity, wilt drag along with them flint-glafs is an optical deception. The minium 

ſome of the heavier glaſs that had ſubſided; in the | gives it a confiderable tinge of yellow, and the al- 


ſame manner as when ſugar is diſſolving in water, 


the bubbles of air that are diſengaged from it, in 
their aſcent from the bottom of the veſſel, where 


the ſugar lies, drags along with it ſmall columns 
or threads of a ſyrup, or fluid more denſe than 
that which it paſſes through. That this is actually 
the caſe, appears from a well-known fact, that the 
glaſs at the bottom of the pots is denſer, contains a 


larger proportion of lead, and is ſo much more ſub- 


ject io large veins than the upper glaſs, that it is ge- 
nerally uſed only for making wares of inferior value. 
As this fault of flint-glaſs proceeds from the 


Pr operties of the materials employed in its com- 


4 , 


and blue, more or lefs exactly counter 


kali inclines it to a blueiſh caſt, beſides the colour 
ariſing from a greater or leſs impurity of the mate- 


rials, ſo that the glaſs would actually be very ſen- 


ſibly coloured, unleſs by the addition of manga- 
neſe, which is known to give a purpliſh red, the 
other tinges were counteracted, but not gffaced or 
deſtroyed, as has often been imagined, For by the 
mixture of the three principal colouts, red, yellow 
nterpoiled, a cer- 
tain dark ſhade is introduced, in which, as not any 
one of the three colours predominates, no coloured 
tinge appears; but the effect produced is merely a 


diminution of the tranſparency of the glaſs, _ | 
| | | this 


6. 6. 
Difficulties 
atien:: ing 
this invelti- 


gation. 


. 
T he impor- 
tance of 
acids in 


chemiſtry, 


Rules, as it would exelude ſome of the blue rays; | 


unſurmountable, have, I imagine, 


matters, than perhaps any other bodies, and have | 
therefore been ſucceſsfully and extenſively applied | poſes, the air is diveſted when it enters into the 
<viiſtitornc parts, and to inveſtigate the proper- 
ties of other bodies, 
peculiar compounds. The 
only to be confidered on their on account, as 

bodies of a e nature, whether we regard 1 


* 


A CTD S. 
this diminution is however too all ſor ordinary 


yellow | 


obſervation. I think that à certain tin _— of - 
for optics 


would even be ſerviceable in the 


which being moft refrangible, are molt of agus; 
to the diſtincaeſs of viſorn te 
Thete ate ſome citcumſtandes dnendivg an ex- 
perichemtal inveſtigation of this kind, which | 
woult octafton more difficulty and expence than 
can be expected from an individual. It is obſerved 
in the manufacture of every kind of glaſs, that 
the glaſs in the middle of the area or tranſverſe 
ſection of a pot, is much purer and ſteer from 
veins and othet impetfections than the part which 
is near the ſides, and that the glaſs at the bottom 
is che worſt of all. Conſequently, it is chiefly in 
large pots, fach as ate uſed in manufactures, that 
there” is a probability of ſucceſs. Very fine und 
beautiful glaſſes, called paſte and artificial gems, 


may be made in ſmalfer pots or ctucibles, bu - 
this glaſs is ſuffered to cool and ſubſide in the 


veſſel, by which means the contiguous parts are 


3 1 


[ 
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their. origin and formation, or their peculiar 


are able to effect numberleſs analyſes and ſolutions; 
inſomuch, that without acids, chemiſtry would _ 


probably have never been raiſed to conſideration 
as a dillinct ſcience. 


is attributed their extenſive diſſolving power; 
_tonlequence of a generally eſtabliſhed rule in 
chemiſtry, namely, that the more any body is 
combined with others, the more ats general ten- 
dency to unite, or its attractive 
niſhed 3. this power being wore or leſs ſatisfied 
by che unions already formed. Nevertheleſs, al- 
though it may be admitted that acids are among 


have fully. aſcertained that they are not elemen- 
| tary, but that each acid conſiſts at leaſt of two. 
parts, pure air united with iis peculiar baſis: and 


wore uniform in their texture, than can be ex- 


theſe different baſes, principally at leaſt, charac- 


pected in a piece of glaſs taken out of the pot while i teriſe the ſeveral acids, and diſtinguiſh them from 


ot in the common way, by N adhere and 
twiſt round an iton rod or 
the merhod of allowing the Hh to cool in the 
pots is very advantageous for the pu 
Jeweller, it is by no means ap 


the optician. Glaſs cooled in that gradual man- 


ner. fiffers ſome degree of cryſtallization or pe- 


ruliar 'arrangethent of its Parts, the con fequenee 


of Which is, that the rays of light undergo cer- 
tain refrad ions independent on he form of the 
glaſs, Which greatly affect the diſtinctneſs of viſion | 


in telefcopes. '''1 may add, that the expence of | 
making experiments on a large ſcale muſt be very 


Sousan, not only on account of the large 


quantities of materials em but e 


blopedd, 


from the heavy duty of exciſe, which is rigorouſly | 


exated, whether the glaſs is made into ſaleable 
wares. or not. Theſe difficulties, although not 
prevented hi- | 
therto the intentions of the board 'of longitade | 
from MP been executed. _ 
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Heidi, fo called from the acid or ſour taſte which: 
they impart, are ſubſtances of the firſt importance 
in chemiſtry. They poſſeſs a more extenſive. 
power of acting upon and combining with other 


as chemical agents or folvents to develope the 


with which they alſo form 
are therefore not 


roles of the | 


plicable to thoſe of | nitrous, marine, and other acids, have alſo each its: 


4 VS. 


pure air united to its proper baſis, which is ſul- 
-phur, as ſome chemiſts believe, or to a conſti- 
tuent part of ſulphur, as others maintain. The 


proper baſis on which: its ſpecific character de- 
pends, united tothe pure air common to all acids, 
and to which they owe their common acid quali- 
This doctrine is the reſult of the modern 
n as will be more fully explained in 
the mem to this work, in which ſome ac- 
| count will be given of the Theories of Chemiſtry. 

Stahl's opfnion, which has prevailed till — 
that the vitriolic acid is merely a conſtituent part 


x ties. 


they accede or not to Mr. Luvoiſter's doarine re- 
ſpecting the non- exiſtence of phlogiſton, moſt 


air as a neceſſary conſtituent part of all acids, 
They nevertheleſt differ in ſome other paris of the 
| voꝛſter acids conſiſt of their peculiar baſes united 


| which/in his opinion is the principle of acidity, 


the matter of heat, of moſt of which, as he ſup- 
compoſition of an acid. Mr. de la Metherie holds 
that acids contain; beſides air, alſo inflammable 
285 _ and the matter of heat; to which laſt 


anti at the air of acids is by combination with 


Phlogiſton changed into calcareous gas, or fixed 


air. 


properties and uſes; but alſo, are of the utmoſt 
moment, as inſtruments, fearcely leſs ative than 
fre itſelf. the grand chemical agent, by which we 


theory of acids. Thus, according to Mr. La- 
to air, or rather to that conſlituent part of air, 


and which he therefore calls oxygene or oxygenous 
principle, the other component part of air, being 


--Azits are reckoned among the ſimpleſi bodies, f. 2. 
: at leaſt of the ſaline kind: and to their ſumplicity T he con-- 


in titution f 
acids. 


„is dimi- 


the fimpler ſubſtances, yet the late diſcoveries 


1 each other. Thus. the vitriolic acid conſiſts of 
But although | 


| of ſalphur, has now but few aſſertors. Whether 


chemiſts of this day, agree 10 the admiſſion of. 


which his experiments ſeem to have demonſtrated... 


imputes the activity of acids. Mr. Kirwan: 


ſite are the theories that are at this time maintained. 


that our preſent knowledge of the ſubject is neither 


&. 3. 
he gene- 
ral proper 
ties of 
acids. 


But chemiſts, in their numerous experiments | 


termine whether a body is really acid or not. For 


po ſſeſs it too undecidedly to anſwer the purpoſe 
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air. Mr, Morveau agrees generally with Mr, La- 
voifior, but with this difference, that whereas the 
latter ſuppoſes that, in the formation of vitriolic 


acid, ſulphur unites entirely with the air or oxy- 


ACIDS. 


| that genus, and ſufficiently excluded from every 
other genus. For nature, ever indulging herſelf 
in variety, feems to ſpurn at thoſe limited lines, 
within which the narrowneſs of human capacity 


genous part of it, the latter thinks that the ſul- ] ftrives in vain to circumſcribe her. But whether 


phur is decompoſed into two parts, of which one 


o 


ſome of the chemiſts alluded to, have not fallen 


only unites with the air, forming the acid, while | into another extreme, and admitted certain ſub- 
the other, which is the phlogiſton of the ſulphur, | ſtances into the claſs of acids, not ſo much from a 


flies off. There ſtill remain ſome adherents 


to the doctrine of Stahl, who confidered vitrio- 


lic acid as a conſtituent part of ſulphur, inſtead 
of ſulphur being a conſtituent part of the acid, as 
the later diſcoveries ſeem to ſhew.  _ 

Scheele thinks that water is an eſſential part in 
the conſlitution of acids, and Landriani's opinion 
is that the gas called fixed air is the principle of 
all acidity. Such, and ſo various, and even oppo- 


All diſcuſhon and further explanation concerning 
them is referred to the articles of the ſeveral acids, 
and to the Supplement to this work; and here it 
ſhall only be remarked, that the diverſity of opi- 
nions which now prevails, is a convincing proof 


ſo complete nor certain, as the defenders of the 
reſpedive theories ſeem to imagine. 
Let us now proceed to conſider what ſubſtances . 
are acid, that is, what are the properties of acids in 
general, by which they are diſtinguiſhed from 
other bodies ? 6-24 1 18-75 oe 

1. The tafte, well known by the epithet acid or 
four, was certainly the firſt, and for ages the only 
mark by which theſe ſubſtances were diſtinguiſhed ; 
and popularly, even now, it is the ſole criterion. | 


upon, and with acids, could not fail of diſcover- 
ing certain other properties which they poſſeſſed, 
and by means of which they could not only bei- 
ter aſcertain the exiſtence; but alſo. meaſure the 
intenſity of their acidity. Hence among philo - 
ſophical chemilis, the taſte ſeems not alone to de- 


although the principal. acids have very ſenſibly 
this mark, others, at leaſt other ſubſtances which 
many modern chemiſts admit among the claſs of 
acids, have either no ſourneſs of taſte, or at leaſt, 


0 


of a eritetioa . 5 125 5 
Thus, not only calxes of metals, but even 
earths, and alkalis, certainly without any preten- 
ſions from their taſte, have been adopted into the 
claſs of acids by ſome eminent modern chemiſts. 
And I believe it is a rule which ought to be 
adopted in all claſſifications of natutal ſubſtances, 
that their genera ought to be determined rather 
from the aſſemblage of the properties belonging 
to each genus, than fthom any one individual 
mark or certain character; which is ſeldom ſuffi- 


view io the aſſemblage of the general properties 
of acids, as from a too eager purſuit of ſome fa- 
vourite point of ſpeculation; by which means, in- 
| ſtead of ſimplifying our conſideration of natural 
bodies, they may have rather confounded the diſ- 
tinctions which had been univerſally received, will 
be better examined at thoſe articles which treat 
of the properties of the ſubſtances in queſtion, , 
2. Another general property of acids is, that 
they change to red the blue colours of vegetables, ang 
render thoſe which are red more intenſe. This 
property. is the foundation of the various proofs 
for trying the acidity, alkaleſcency, and point of 
ſaturation of ſaline matters. The ſubſtances 
commonly employed for this purpoſe are ſyrup of 
violets, juice of turnſol, litmus, infuſion of Brazil- 
wood, &c. This ſubject will be explained more 


L 


| fully at the;article Saturation. Here however it 


may be obſeryed, that this property although ge- 
nerally. belonging to acids, is not however uni- 
Lerfal. The ſulphureous acid, and the marine 


| dephlogiſticated acid deſtroy - vegetable colours. 


and change them to white: and many of the lately 
received acids have no effe&t upon theſe colours. 


| This property then cannot be conſidered as a cer- 


tain criterion of acidity. Accordingly, before 
the diſcovery that the elaftic fluid or gas called 
fixed air reddened the colour of litmus, and hay- 
ing obſerved even that it did not affect the colour 
of ſyrup of violets, I was nevertheleſs induced by 
the conſideration of its other properties, which it 
poſſeſſes in common with acids in general, namely, 
its; power of combining with alkaline ſubſtances, 
and of rendering thele concrete and cryſtallizable, 
and of being ſeparated from. them by ſtronger 
acids, to deliver my opinion of the acidity of that 
fluid, in the notes to the firſt Engliſh edition of 
Mr. Macquer's Dictionary of Chemiſtry (1771) 
an opinion which has been ſince confirmed by 
Bewley, Bergman, and others, and has been uni- 
verſally received. See the & Calcareous Gas at the 

article Gas. ST, 


£ 


3. Among the properties of acids, is generally 


_diſpofition which they polleſs in common with 
other ſaline bodies. The ſtronger and more con- 
centraied acids ſhew this diſpoſition moſt mani- 
feſtly, and indeed attract water with ſo much 


force, that not only they ſeparate it from moſt 


other ſubſtances, but alſo in the union of ilieſe 


ciently general to be applied to every ſpecies of 


N acids with water, heat is produced, and the mix- 
; 5 ; | ture 


mentioned their diſpoſition to unite with water; a 


ACIDS. 


ture of acid and water acquires a denſity greater 


than the mean denſity of the ingredient liquids: 


both which e nd are indications of 2 
ſtrong chemical affinity. This property is not | 


peculiar to acids but belongs to other ſubſtances. 
It is however a properiy without which we can 
with difficulty conceive an acid tio exiſt. Never- 
theleſs, ſome of the ſubſtances lately introduced 


among acids, by ſome modern chemiſta. are 
ſcarcely ſoluble in water. 


4ð᷑. Acids unite with a variety of ſubances, hed 


form compounds with them. Wich calcareous and 


ſome. other earths, they form earthy ſalts; with 


altalis fixed and volatile they form neutral ſalls; 
and when the alkalis or earths are combined with 
calcareous gas or fixed air, they produce Fer- 


veſcence, which. is one of the ſigns by which acids 
are diſtinguiſhed. With oils and fats, they unite | 


when concentrated, forming compounds which 
have been called acid ſoaps; with metals, they form 
metallic ſalts and ſolutions; and with ſpirit of wine, 
when they are concentrated, they form ethers, and 


what are called dulcified acids. Lhey diſſolve the 


| ſolid parts of animal bodies, and coagulate ſeveral 


tees of acids 


5. 
The in pu- 
rity of acid 
ublances, 


The ajfini- 


of their liquid parts. Theſe properties, in dif- 
ferent acids, are ſubject to much variety add mo- 


dification, as will be ſeen in the articles treating 


of the ſeveral acids, and of. the ſubltances with 
which they unite. 

5. They prevent or retard ammo eſpeci- 
ally when the acid is concentrate. 

6. When concentrated, acids mixed with water, 


produce heat; and mixed with ice, they produce 


cold. | 
Each acid has its s peculiar order of affinities, or 
comparative powers of union with other ſub- 
ſtances, ſo that no ſeries can be aſſigned that ſhall 


be applicable to all of them. 
Nevertheleſs Geoffroy has in his table of affini- | 
ties, given a column for ihoſe of acids in general, 


at thie top of which he has placed fixed alkalis, 


as the ſubſtances with which their affinity is the 


ſtrongeſt, then volatile alkali, then the earths 
called abſorbent, and laſtly, metallic ſubſtances. 


Gellert and Bergman have in their tables. judici- 


ouſly omitted giving any column for acids in ge- 
neral. 

The affinities of ihe ſeveral acids will be We 
at their proper articles. 

The acid ſubſtances known to us are more or 
leſs Some of them as tartar, and ſalt of 


but not enough to produce a ſaturation of the acid, 
Almoſt all the vegetable and animal acids, con- 
tain a portion of oil, or of ſome inflammable 
matter; and. upon the quantity of this inflamma- 


ble matter, probably depends, at leaſt princi- 
pally, the differences among many of theſe acids; 
ior we ſhall ſees. at. the articles where theſe acids | 


a 


ure. 
RT are combined with a portion of fixed alkali, 


ſ 4. 


2 


* - 


* 


7 


* 


fear, an impoſſible problem. 
quantity of real and pure acid contained in any in acid ſub- 
This pro- fences. 
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are treated, that, by diveſling them of more or 


leſs of this inflammable matter, or elſe by com- 
- bining this matter with more or leſs air, by applying 


ſucceſhvely, and evaporating the nitrous acid, ſe- 


| vetal of theſe acids loſe their ſpecific acid charac- 


ters, and ſome of them are actually converted. 


into. others. Thus, by applying different quan- 
tities of nitrous acid to ſpirit of wine, Weflurumb 
obtained ſometimes acid of tartar. ſometimes ace- 


tous acid, and ſometimes acid of ſugar. It ſeems 
the:efore probable, that acids 
greatly by mixture of other ſubſtances, i in greater 
or lels quantity, chiefly of air and inflammable 
matter. Indeed we have ſeen above, that air and 
inflammable matter are conſidered as the two 
eſſential conſtituent parts of acids; and it is eaſy 


to conceive, that by varying the proportion of 


theſe parts, the acids may undergo great changes. 


in their properties; and this diverſity in the pro- 
portion may more eaſily be conceived to take 
place, if we admit the mixture of other ſubſtances, 
either as eſſential or accidental ingredients. Earths | 


have been ſuppoſed by ſome chemiſts to enter 
into the compolition of acids. But there can be 
no doubt of the exiſtence of water in every acid 
ſubſtance that we know. 
they attract water, that the ſtronger acids are ſcarcely 
ever known but in a fluid ſtate, excepting when 
by intenſe cold, ſome of them are liable to be 
congealed, like water and {ome oils, | 
As acid ſubftances then are ſo liable to unite 
with other matters, and. particularly with water, 


from which we have not any reaſon. to believe 


that we can diveſt them, it ſeems a difficult, I 


given portion of an acid ſubſtance. 
blem has nevertheleſs been attempted by very 


able chemiſts; with what ſuccels, will now be 
'ſhewn. 


Homberg has attempted to eſtimate the lan- 


gar, nitre, ſea-ſalt, and of vitriol, by combining 
theſe liquors with ſalt of tartar, fo as to forin neu- 
tral ſalts, imagining that the weight gained by 
that alkali from its union with acids, or the dif- 
ference betwixt the weight of the ſalt of tartar and 
the neutral ſalt produced, was equal to the weight 
of real acid contained in the quantity of acid li- 
quor employed. But as. he did not conſider, that 
the gas expelled from ſalt of tartar, during its 
combination with acids, makes a very conſider- 


| able part of the weight of that alkali, the infer- 


ences from his experiments are not juſt; and the 


real quantity of acid contained in an acid liquor, 
is ſo much more than the quantity inferred by 
him, as the whole weight of the gas diſengaged 


from the · alt of tartar. The quantity of gas con- 
tained in {alt of tartar varies much according to: 


the 


Indeed fo powerfully do 


are modified 


. 8. 
T he pro- 
blem to find 


the propor- 
tion of pure” 
to determine the or real acid 


L. 7. 


tity of acid contained in the acid ſpirits of vine- Hom. g's 


altempt to 


clue the 
_ oblem. 
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the method of its preparation, and other eireum- || other inſtances, as in the formation of ſcales of 


ACIDS. 


ſtances; and the quantity alſo of water retained | won, water is abſorbed and retained in any heat 

by different neutral ſalts in their cryſtallization, be- | that we can give. It appears then that neither 

ing very different, we may -eably perceive another | the real quantities of acids in different” ſalts, nor 

ſource of error in the eſtimate made by M. Hom- | their proportion to the alkali, are given by this me- 
beige ! 12914 2 THT ITogs 

9. Mr. Bergman has alſo attempted to find the quan- 

Bergman's tities of acids contained in different neutral ſalts; 


2 


| The. queſtion how to determine the abſolute F. g. 
quantity of real acid contained in any of the mi- Mr. Kir- 


experi- and having the advantage of the late diſcoveries | neral acid liquors; and the neutral ſalts of which obo - 
nen on, in chemiſtry, has come much nearer the truth than | thele acids make a conſtituent Part, has been , te der 
94 3 Homberg could. He employed the following me- lately attempted by a gentleman, who, being poſ- Ries ond 


acidinney- thod for diſcovering the quantities of acid, alkali, 


ſeſſed of the advantages requiſite for this, inveſtiga- quantities 
tral ſalts, and of water in the different neutral falts. He 


tion, would have probably ſolved the problem, I. ea 


<> ton * 


put into a bottle a known quantity of alkali diſ- 
ſolved in water; and he weighed the bottle with 


its contents, He alſo weighed a ſmaller bottle 


containing the acid liquor to be employed. From 
this bottle he poured acid into the larger bottle, 


till the alkali was ſaturated, and then he weighed 


both bottles. The diminution of weight faffered 
by the proceſs, ſhewed the quantity of gas rhat 
had been expelled from the alkali by the acid, 


He then evaporated to dryneſs the faturated ſolu- 


tion, and gently ignited the dry maſs, in order to 
expel the water of cryſtallization, and any ſuper- 


| fluous acid that might happen to be contained. 


Laſtly, by weighing the dry faline matter, and de- 


ds 


ht 


8 


had the preſent ſtate of our chemical knowledge 


furniſhed him with ſufficient data F. If however 


he ſhould not have ſucceeded, he has however af- 


2 * 


certained probably with more preciſion than had 
been done before, the relative ſtrengths of the dif- 
ferent mineral acid liquors of certain known den- 


ities, and the relative quantities of theſe acids con- 
tained in neutral ſalts, which are ſome of the moſt 


| uſeful points that could be gained, by the ſolution 


of the problem. He has alſo been led in the courſe 
of his inquiries to conſider the affinities of acids, 


and of the ſubſtances with which they unite, and 


has made many new obſervations on this ſubjeR 
of the advantage of noticing which I ſhall ayail 


acids in 
actd liquors 


ducting the known weight of the alkali and gas, | myfelf in the proper places. "Oo 
N he conſidered the remaining weight as expreſſive] Mr. Kirwan enters upon his invelligatzon of the 

! of the quantity of the acid capable of ſaturating real quantity of ſolid acid contained in acid: li- 

; the known quantity of alkali, By purſuing this | quors, by aſſuming that the elaſtic fluid called by 

| method, he has been able to give the proportions Dr. Prieftley, marine acid air, and deſcribed in this 

i of acid, alkali, or earth, in many ſalts. However Dictionary at the article gas}, under the name of 

| the reſults he obtained can ſcarcely be confidered | marine acid gas, is this ſame real and pure acid, in 

i but as approximations, and as ſuch they have | an elaftic ſtate, which is the object of inquiry; _ 
ö their value: for, the truth of his method depends | and that nothing more is requiſite to determine 
ö upon certain ſuppoſitions which are at leaſt doubt- | the denhity of the pure or folid marine acid as 
. ful. One ſuppoſition is, that the alkali employed, | it exiſts in the liquid marine acid or ſpirit of ſalt, 

f of which he ſuppoſes the quantity known, was per- | than to condenſe, by water, a quantity of this 

h fectly diveſted of water, before he diſſolved it. He | elaltic fluid, and from obſervations of the accet- 

T does not ſay in what manner he prepared the | fion of weight and of bulk communicated thereby 

j alkali; but conſidering the ability of this excel- | to the water, to calculate the denſity of the pure 
; lent chemilt, let us admit the purity of the alkali, | acid thus condenſed and contained in the water. 
what proof have we that bythe-calcination or other | With this view, he expoſed a quantity of marine 

| operation to which he mig expoſe it, he was able | acid gas to water, and found that in 18 days, 794 
4 10 diveſt it perfectly of water? Another ſuppo- | cubic inches of the gas were abforbed by 1399.9 

; ion is, that by the ignition to which he expoſed | grains of water, and that the water had gained an 

0 the neutral ſalt, the whole of its water muſt be ex- |] acceſſion of weight equal to 520, 1 grains, and of 

g pelled. But of this alſo, no proof exiſts: on the | bulk equal to that of 167,446 grains of water, 

0 contrary, I am inclined to think it more probable | He thence computed that the denlity of the acid 

þ that ſome water is retained by every ſaline ſub- | contained in the water was to that of water, as 
| ſtante in any degree of heat, and that ſome falts 520, 1 to 167,446, or as 3, 1 t.. 


retain more than others. We are certain that in 


* Mr. Kirwan ſays he is inclined to believe that Fom- 
berg made an allowance for the loſs of fixed air from the 
tait of tartar which he employed, and he is led to this be- 
lief from Homberg's reſults not being ſo different from his 
own, as he expected. But there is no other reaſon for 
ſuppoſing that he made ſuch allowance; on the contrary, 


l 


| 


Having thus deduced the denſity of the pure 


his experiments are diſtinctly related, the quantities of - 
the acids and alkalis employed given with preciſion, and : 


the arithmetical deductions are obviouſl 


1 See Mr. Airwan's papers, in the Phil. Tranſ. for the 


years 1781, 1782. 5 TR” 25 0 
7 See Supflement to the Dictionary, =q 
acl 
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ee ee in marine acid h 


|. -cc | ors, he con- 
1 ructed a table ſhewing 8 of this 
ee zeal, or ſolid acid, that is contained in ſpi- 
rits of ſalt of different and known denſities. 
le then proceeds to inveſtigate the denſities of the 
pure nitrous and vitriclic acids in their ſtate of per - 
fea dryneſs; and for this purpoſe, he previouſly 
-aſcertains by experiment how much of his real ma- 
xine acid is required to ſaturate a given quantity of 
vegetable fixed. alkali. He then determines how 
much of nitrous and vitriolic acid liquors of known 
denſities are required to ſaturate equal quantities of 
the ſame alkali. He, ſuppoſes. that the portions 
of the nitrous and vitriolic acid liquors which are 
found capable of ſaturating a given quantity of the 
vegetable fixed alkali, contain each of them a quan- 
tity of real ſolid acid, equal in weight, to the quan- 
tity, of his real marine acid which is capable of ſa- 
turating an equal quantity of the ſame alkali. And 
Having thus found, as he thinks, how much real 
acid is contained in given portions of nitrous and 
vitriolic acid liquors of known denſities, he is able, 
by means of the common theorems in hydroſtatics, 
to calculate the denſities of-the real ſolid nitrous 
And vitriolic acids contained in the acid liquors. 
Thus, the ſpecific gravity of the ſolid nitrous acid. 
compared with the water expreſſed by unity, is cal- 
culated to be 11,8729 and that of the vitriolic acid 
is 5,907. He then endeavours to find how much of 
the denſities found aroſe from the attraction and 
union of theſe ſolid acids with the water in which 
"they were ſuſpended and difſolved, and having de- 
ducted the portion of denfity that appears to him to 
Have ariſen from this cauſe, from the ſpecific gra- 
vities before given, he reduces them to 8.7654 for 


the expreſſion of the ſpecific gravity of the real ni 


trous acid; and 04,9649 for the ſpecific gravity of 
the vitriolic aci d. In a following paper, be ſays he 
had in his firſt experiments weighed his acid liquors 
too ſoon after he had mixed tliem with water, and 
that theſe mixtures ought'to ſtand twelve hours, that 
the whole of the condenſation from the mixture of 
concentrated acids with water may take place; and 
by a further correction of the errors from this cauſe, 
he reduces the ſpecific gravity of the real nitrous acid 
to 5, 5 30; and of the real vitriolic acid to 4,226. 
According then to Mr. Kirwan, the ſpecifie gra- 
vities of the real mineral acids are thus expreſſed: 

Marine acid, 3,1 

Nitrous acid, 5, 530 

Vitriolic acid, 4, 226 | 


- Concerning the validity of the inferences drawn 
in this inveſtigation, ſeveral doubts occur. — 
I. II is aſſumed that marine acid gas is the pure and 
ſolid marine acid, diveſted of all water or other mat- 
ter. But that in its aerial ſtate it ſhould be dry or 
_ incapable of giving marks of humidity, is not, by 
Exp. and obſery, vol, i. p. 144. The indammable 
i Fun proceeded from the copper, which Dr. Prieſtiey 


. 
x 


W 
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any means, a proof that it contains no water; for 
watet itſelf reduced to an elaſtic ſtate, or vapour, is 
equally dry and free from all moiſtening quality, as 
long as it continues in the ſtate of vapour. There 
is great reaſon to believe that water is a conſtituent 
part of ſome gaſes; it is however certain that all of 
them are capable of diſſolving water and keeping it 
ſuſpended; and as humid liquors are always em- 
ployed in the preparation of marine acid gas, there 
ſeems little reaſon, to believe that it is diveſted of 
water. But if the marine acid gas contains any 
water, the denſity of the acid will, on this account, 
be greater, and its quantity leſs than is inferred by 
Mr. Kirwan. 5 . „ 

2. A conſiderable part of the denſity of the acid 
abſorbed in the experiment, probably aroſe from the 
condenſation that always accompanies the union of a 
concentrated acid with water. Mr, Kirwan admits 
ſuch condenſation in the mixture of nitrous and 


exe acids wich water, and makes ſome allow- 


ances for it in his calculations, But he thinks it 
too inconſiderable in the union of marine acid gas 
with water to deſerve notice; and he is led to this 
opinion, from the long time taken up in the opera- 
tion of imbibing the acid gas, which ſeemed to 
him to ſhew the weakneſs of the attraction between 
the acid and water; and eſpecially from che follow- 
ing experiment. He expoſed 1440 grains of ſpirit 
of ſalt prepared by vater abſorbing marine acid gas. 
to another quantity of this gas, during five days, 
in which time it 'abſorbed 122 grains of the acid 
gas, and its ſpecific gravity was thereby, encreaſed 
trom 1,225 to. 1,253; which encreaſe, he ſays, 
agrees with what it ought to be by calculation, 
when no allowance is made for condenſation. ' 
His reaſoning however does not, in this inſtance, 
appear, upon conſideration, to be ſatisfattory. For, 
firſt as to the length of time required for the union 
of the gas with the water, no concluſion can be 
thence drawn againſt the ſtrength of attraction; for, 
it is by no, nieans af univerſal rule, that the ſtrength 
of the affinity of bod ies is proportionable to the fa- 
cility or quickneſs of the combination. On the 
contrary, much time and very favourable circum- 
ſtances are often required for the union of bodies, 
which, when united, ſhew that they poſſeſs a very 
powerful attraction, and can with difficulty be diſ- 
joined. But although a long time was given in 
Mr. Krrwan's experiment, in order to obtain as 
compleat an abſorption as poſſible, it is certain, that 
the greateſt part, at. leaſt, of this gas is very quickly 
obſorbed by water; although the Iaſt portions may 
require a conſiderable time. Dr. Prięſtley ſays that 
when he applied water to marine acid gas, three- 
fourths of the gas were .preſently abſorbed, and that 
the remainder was inflammable *. He alſo ac- 
quaints us, that it appears viſible, as ſoon as it is 


employed in his firſt expe · ĩments to 


5 procure the marine 


acidgas, as Mr,Cayendiſh had done b 
T oopayonnnmn nr Wi 
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"expoſed to the atmoſpherical air, by means of its; | vity of the acid gas 
imbibing the moiſture of the air; and that it diſ- 
folves ice, the moment of its contact. and is thereby | | 


preſently imbibed *. L. 


| 
Secondly, as to the experiment above men- 
tioned, ' it furniſhes inferences very different 
from his concluſions, For, by applying the 


common hydroſtat ical rules for inveſtigating the 


denſity of an alldy, it will appear that it 122 
grains of one ingredient of the ſpecific gravity of 
3,1 were added to 1440 grains of another ingre- 
dient of the ſpecifie gravity of 1,225, provided no 
condenſation or rarefaction took place in conſe- 


quence of the union, the ſpecific gravity of the | 


mixture, ought: to be 15285 inſtead of 1.253 as 
Mr. Kirwan ſays it ought to to be by calculation. 
But as by experiment it was actually found to be 


1,25 3, it is evident, that the ſuppoſed denfity of 


| the acid gas of the fecond abſorption is greatly over- 
rated, when ſuppoſed to be 3, 1; and that its ſpe- 


cific gravity muſt be conßderably leſs, even if nd 


| condenſation had taken place. In fact, upon cal- 


culating from the data he gives, the ſpecific gra- 


. wards he diſcovered a method of obtaining this gas from 


. ſpirit of ſalt, merely hy heat, in a much purer ſtate, 
and then he found the abſorption. was total, or nearly 
fo, and very rapid, when the quantity of water applied 
was more than ſufficrent for the ſaturation. © 
* Exp. and obſerv. vol. i. p. 235. 240. 
+ Mr. Ai wan ſays that the ſpecific gravity of the mix- 
ture found by obſervation, 1,253 correſponds with what 
it ought to he by calculation. But I ſuſpect he has been 
miſled by ſome arithmetical overſight. For, upon re- 
{uming the calculation, the reſult is very different. Ac- 
cording to the common theorems for finding the ſpe- 
cific gravities of bodies or mixtures of ingredients, 
whoſe weights. and denſities are known, the ſpecific gra- 


vity of any body is as its weight divided by its bulk. 


Now, the mixture is ſaid to conſiſt of 1440 grains of 
acid ſpirit, whoſe {pecaic gravity was 1,225, and of 122 
grains of acid gas abſorbed by the ſpirit, the ſpecific gra- 
vity of which is ſuppoſed by Mr. Kirwan to be 3,1, be- 
_ eauſe he had found that another portion of this gas actu- 
ally 'was of-this ſpecific gravity, 'when it had been ab- 
ſorbed by water, and had formed the above mentioned 
acid ſpirit whoſe ſpecific gravity was 1,225. And cer- 
_ tainly if no condenſation took Face in'either of the two 
abſorptions from the: union of che acid and water, as he 


2152. The bulk of the mixture is equal to the bulks 
of. the two ingredients; and as the bulk of any body is 


directly as its weight and inverſely. as its ſpecific gravity, | 7 
| Ur 4 ' 1440 8 | | . d 

ee ee Nee, e e e "os 
the bulk of the acid gas when abſorbed will be ——_ 
39,354; its weight being actually 122 grains, and is ſpe- 


cihe gravity being rde 3.1, Theſe two bu 
1173,57 and 39,354, bein added, make the bulk of 
e mixture to be 1214,864. The weight then of the 


mixture 1362 being divided by its bulk, r214,864, the 


quotient 1,285. will expreſs the ſpecific gravity. of the 
mixture Which ought to have pee 5 above 
mentioned ſuppoſitions, that the ſpecific gravity of the 
$28 ablorbed was 2,1, and that go condenſation. took 


3 


* 


'AC1D'S. 


and if there were any condenſation, its fpecific g 

vity muſt be ſtill leſs rg. nt r 
Now, as the ſpecific gravity of the acid gas 
after the firſt abſorption, in the formation of the 


by that ſpirit, only 1,715; this difference mult 
have ariſen from the greater condenſation” of the 
firſt portion of the acid when it united with the 
| water, than of the ſecond portion when it united 
with the acid fpirit ; the reaſon of which probabt 
is, that the water was in a great degree, if not al- 
together, ſaturated by the firſt portion of acid, and 
conſequenily was rendered incapable of acting fo 
ſtrongly upon, or of being acted upon by, the ſe- 
cond portion of acid. And this is agteeable' to the 
general analogy of the condenſations that happen 
on the ſucceflive additions of one ingredient to the 


_ 


another. which have achemical affinity toeach other. 
But fince ſo much greater condenſation took place 
in the abſorption of the firſt portion of gas, than of 
J)) ET SOSA BETTY 093-357 $95 0 430 09] 

place in conſequence of the union of the two ingredi- 
Ents. But as the ſpecific gravity of the mixture was 


found by obſervation to be 1,253, it is manifeſt that theſe 
| 


ſuppoſitions, or one of them, muſt be erroneous, and 
that the ſpecific gravity of the gas abſorbed by the acid 
f ſpirit muſt be conſiderabl Jeſs ths ; 

1 To ſhew that the ſpecifie gravity of the acid gas 
alter abſorption by the acid ſpirit in the experiment 


a, repreſent the eber gravity of the mixture, which 
Was found by obſervation, 1,222 
b, the weight of tie acid ſpirit employed to abſorb the 
gas; which weight was 1440 pond „ Se 
c, the ſpecific gravity of the acid ſpirit before the abſorp- 
tion, which was 1,22 . F 3 
d, the weight of the acid gas abſorbed, which was found 
k, The ſpecific gravity of the acid gas after abſorption 
8 Ep Wut | 17701 1 6 34; 19 BY vg 
Now, the bulk of the acid ſpirit being as its weight 
directly, and as its ſpecific gravity inverſely, will be ex- 


preſſed by =. And the bulk of the acid gas after abſory- 


8 
_ 


* Ne Lee 3 oat 


| tion, for the ſame reaſon, will be expreſſed by = ; and 
ſuppoſes, ig denſity would be the ſame at one time as | 15 | fs 3 bike 
another. Fhe weight then of the mixture is 14401122 


the total bulk of the mixture, by >>. Then as the ſpe- 
; cific gravity of the mixture is as its weight divided by its 


bulk, we have a = ——; and from this equation we 


N 


n op N 55 
= the value of x and Fc 99 030-5 Yang 7,7783 which is the 


8 7 enfation had taken place. 
But it any condenſation. happened from the union of 


| ſome pant of the actual 8 gravity 1,7r5 muſt have 
F ariſen from this cauſe, and conſequently, the remainder 


| that.is independently of ſuch condenſation. * 


gas abſorbed by the acid ſpirit, on 
the ſuppoſition of de condenſition, i only 1,715 


above mentioned acid ſpirit, was found to be 3, f, 
and that of the acid gas in the ſecond abſorption 


n the ſuppoſition, 3, 1. 


above mentioned, could not be more than 1,715; Let, 


| ſpecific gravity of the acid gas after abſorption by the 
acid f. rk, — no condein bh _ 


the acid. gas with the watery part of the acid ſpirit, then 


only would belong to the acid gas in its natural ſtate, + 


X. SES. 
he fecond. portion. it follows that the denſity ſound 
of the ſecond portion (1,715) is a much nearer. 
approximation of the; true denſity. of the acid gas 
brought into a concrete ſtate, ihan the denſity 

of the firſt portion, which was 3.1; and it alſo 
follows that this true denſity, of the acid gas cannot 

be greater, but may be leis than 1,715. A ſtill 
nearer approximation might have been obtained by 


the ſame ſpirit,. and by deducing the true denſity 
of the ſolid 


ſorption *. 


well as the acid, by their union with, one another; 
and how ſhall. we determine the part of the con- 
denſation that belongs to the water, and the part 


mentioned by Mr, Kirwan,. when he treats of the 
condenſation, that happens .in_ conſequence of the 
union of the nitrous and vitriolic acids with water, 
which he admits, although he has rejected it with 
regard to the union of marine acid with water. I 
am nevertheleſs of opinion, for the reaſons before 
mentioned, that: ſuch condenſation, is incident to 


that the conſideration, that part of this denſity 
which mixtures of concentrated acids and water 


tion concerning the denſity of the real and ſolid 
acids, or of theſe acids in any high degree of con- 
centration, as I ſuppoſe they may be in the marine 
and vitriolic acid gaſes; than the other important 
conſideration above mentioned, reſpecting the 
difficulty of aſcertaining the perfect dryneſs of theſe 


proportion of. water which they contain. Theſe 
conſiderations make me doubt of the poſſibility of 
ſolving the queſtion concerning the actual denſity 
N of pure and ſolid acidſd es. 
. 10. As pure and ſolid acids, perfectly diveſted of 
ict aA „ Water, and other matter, cannot be ever procured, 
the relate the determination of their denſity is probably a mat- 
ſrrengths of ter rather of curioſity than real utility; for every 
the ſame uſeful application may be attained by inveſtigations 
acid more which are practicable; namely, firſt, of the com- 
Roa 2 parative ſtrengths of different portions of the ſame 
alſo of the acid, rendered more or leſs dilute; ſo. that from 
different obſerving their different ſpecific gravities, we may 
acids. know their relative ſtrengths; and ſecondly, of the 
ſtrength of the vitriolic, nitrous, and other acid li- 
quors, of known denſities, ſo that they may be 
co 


„ Ferhaps there is no rule in Chemiſtry more gene- 
ral, than, that a production of heat and condenſation 
accompany and indicate each other, in chemical combi- 
nations. Now, it is affirmed that heat is actually pro- 


„ 
. 


! 


repeating the abſorptions of other portions of gas in 
acid by; calculating. from the laſt ab- 


3. A great obſtacle, even to the approximation 
of the real denſity of the marine acid gas, ariſes | 
from the condenſation which the water. may ſuffer as 


that the acid ſuſtains? This conſideration is not 


marine acid as well as to the other acids; and alſo ' 


acquire, belongs partly to the acid and partly to 
| the water, does no leſs materially affect the queſ- 


acids in theſe gaſes, or in any other form, or the 


mpared together. All this Mr. Kirwan has en- 


ACIDS 

deavoured to deduce from his determination of the 
: denſities of real acidsz:but- as that determination 
appears from what; has been ſaid to have been 
founded on ſuppoſitions that are inadmiſſible, the 

| ſubje&t may he conſidered ſtill as open to future 

inveſtigation. It is only by degrees that mankind 

arrive at complete truth. Homberg has the merit 
of making the firſt eſſay towards this inveſtigation. 

Bergman and” Menxel have ſupplied the defect of 
' Homberg, by taking into conſideration the gas 

united with alkaline fubſtances; and Mr. Kirwan, by 

uſing determinate quantities of acid .liquors of 

known denſities, has conſiderably, improved the 
method followed by Bergman: and whoever ſuc- 


1 


? 


ceeds theſe able chemiſts in this inquiry, may avail 
himſelf greatly of the labours, of his predeceſſors, 
; eſpecially of thoſe of Mr. Kirwan, whit inge- 
nuity has opened ſome extenſive views for-experi- 
mental inquiry and verification. I ſay, ver:fica- 
tion; for concluſions. that are important in them- 
ſelves, and eſpecially which involve conſequences 
| that affect both che theory and practice of chemif- 
try, ought not to be admitted as axioms in the 
ſcience, without a ſtrict examination not only of the 
| conſtancy of the facts and juſtneſs of reaſoning em- 
ployed, but alſo, if poſſible, a confirmation by 
finding nearly the ſame reſult, when the ſubject is 
examined from various points of view, One falſe 
' poſition admitted leads to a thouſand others, ſo 
connected, that even when the falſchood of ſome 
of them is diſcovered, it is often an Herculean 
labour to ſearch through the maze of error for its 
68 . ben ie ĩÜ˙¹uꝝ.ͥ¶ n 
1 ſhall now lay before the reader, abſtracts of 
the reſults of the experiments made by Meſſrs. p 
Homberg. Bergman, Wenzel, and Kirwan, to de- fine l 
termine the quantities of the ſeveral acids requiſite quantities of 
to ſaturate. known quantities of alkalis and earths acids and 
ö ſoluble in acids. 4832 N 1 : alkalis in 
| The firſt table ſhews the reſults of Homberg's neutral ſalts 
experiments, in each of which he uſed one ounce. 
of ſalt of tartar, which quantity he ſaturated ſuc- 
ceſſively with the different acids, and dried the 
neutral ſalts thereby formed. The augmentation 
| of weight which the ounce of ſalt of tartar gained 
by the ſaturation with the acids, he attributes to the 
acid remaining united with the alkali ; and he con- 
ſiders the weight of the ſolid acid to be equal to 
this augmentation ; without taking into conſidera- 
tion, the quantity of gas which muſt have been 
expelled from this ſalt of tartar; and without ſup- 
poling that the neutral ſalt when dried, retained 
more or leſs water, than was contained in the ſalt 
of tartar which he employed. 7 | 


The firſt column ſhews the quantity of each acid 


Cs. Ix, 
Experi- 


| duced on the mixture of this gas, as of all other very 
concentrated acids, with water. And this circumſtancę 
alone ſeems a ſufficient proof of the condenſation. 


» "by x 
, o * 5 - 
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liquor employed to ſaturate the « ounce of ſalt of tar- 
tar; the ſecond. column ſhews the weight gained 
in the dried neutral ſalt, over and above the ounce 
of {alt of tartar, or in hisopinion, the quantity of ſolid 
acid i pants to ſaturate the ounce of falt of tartar. 

| 8 Quantity of dry neutral ſalt 
| | aboyeths ounce of —— 
spirit of niire 1 2 _ — — — — "3; 10 
Spirit of ſalt 2 2 55 0663-2 2 3 14 


Oi! of vitriol a” 3. 2563 43 3 


8 1% % an 1 5 3 5 
Diſtilled | 


* 
2 2 


} — — 141 £ ? 4 | 
vinegar . \. 14 0 he i x 4 36 
Mr. Bergen draws from eee made 


in the manner above deſcribed, the following reſults. 


100 boris of- _ mineral alkali 222 tor their | 


laturation 
177 paris of vitriohte acid 
135 — nitroùus acid 
5 125 — marine acid 
80 — the gas called ixed air 


100 parts pure ant cauſtic. vegetable alkali are 


ſaturated: by 


78x parts of vitriolic acid eee 
5 — W 
514 — marine acid 

423 — fixed air | 


100 parts of vitriolic acid ſaturate 


7 27 15 pa rts of pure cauſtic vegetable alkali. 
- mineral alkali 


42 volatile alkali 
. Mr. Kirwan ks reduced the reſults of his in- 
. quiries on the ſaturation of eart us and alkalis y 


acids into the following table: 


Quantity of baſis taken up by 100 grains of | 

each acid. $ 

Voeg. fixed Mineral Calcar, Volat. Magde- Earth, 

_ alkali. alkali, earth. alkali. fia. ofalum. 

Vitriolic acid 219 165 r. 110gr. gegr. 9 8 
Nitrous acid 215 : 96 87 78 

Marine acid 9 150 89 „ 71 ** 6 

6. 12. Io render thefe ſeveral reſults more eaſily com- 


A compa- parable with each other, I have reduced the firſt | 
pt 15 _ and laſt into the form of Bergman's tables, ſhewin 


” periments how much of each acid 'are required to ſaturate 


of Hom- 100 grains of the cauſtic alkali; and 1 have ſup 80 | Kirwan, as we have ſeen, endeavoured to hnd their 


berg, Berg- plied Homberg's omiſſioti in negletting_ the ( | denſity and quantity in a ſtate of perfect dryneſs 


men, Nen. ſideration of the fixed air expelled, by reckoning and purity, which flate of 1 he ſuppoſed 


zb, an 


Kizwan, 199 grains of Homberg's ſalt of tartar equal 10 


70 grains of pure cauſtic Al agreeable to 
Bergman's computation. | 

According io Homberg's experiments, with the 
above correction of the alkali, 100 grains of pure | 
cauſtic vegetable alkali require for their laturation, 

+ - 54 grains of vitriolic acid 
56 FF" nitrous acid 
— marine acid. — 75 

The ſame without the above mentioned cor- 

xeQion, and as Homberg himſelf computes, 


F * of vitriolic acid. 


Tio } x : 85 54˙4 — marine acid. 


100 gratis of alt of ar require bor der . 
| ration; Nan! £6 7 1 Ya 1 mine (A 

inn b 27 ul, of diele 1 es 
39,2 — nitrous acid os: we 
| - 3968 — marius acid; fir | 


| Accel dig 10 r. Kirewn's able cee dend 
| 100 grains of pure cauſtic vegttable alkali: A rate 


| for er faturation, 15 Tu 5 KI LAs 

"46. 5 grains of vitriolic ache £4 

Mean 46,5 Fein nitrous acid : 5 

2 46.53 marine acid; i 
"ua 100 grains of pure cauſtic ee 1 all re- 


4 
1 
Ep 
4 ; 


que for their fſaturation, OK 
e 0. grains of viiriolic 44 1 
[ s 60, — * nitrous acid 5 


+4 + 


7 980 63,2 — marine acid. 
And 100 grains of pure caultic volatile eattli re. 
quire ior their ſaturation, - 00 


111,1 grains of vitriolic ach 


126, * marine acid. 1:41; 


According to Wenzel (Lebre 1 von der. Verwand- - 
ſhaft der korper. Dres. 1782) 160 grains of pure 
| hs Trans alkali require for their Sunrapas 


"4 
= * 


107 nitrous acid Aker 


100 grains #5 pure cauſtic mineral alt require. 
for their ſaturation, . 


1 


8 „ 19 1. of vitriolic acid „ 
1 5 166 —— nitrous acid 83 


* 925 83,9 — marine acid. 


3 


100 grains of ms cauſtic volatile ane require 
| for their ſaturation, 


; 440 jus of vitriolic acid 
g el nitrous acid 
| | marine acid. 


e ee er 
| The dilcordaticy of theſe reſults is yery Arbing, 


and gives but an humiliating repreſentation of Fo 
| 

preciſion of our preſent, knowledge in chemilt 2k 
A great part of the difference ariſes undoubtedly 
from the different views in which theſe authors 
conſidered the dryneſs or purity of the acids. Mr. 


| 


to exiſt in the marine acid gas, with which he 
compared and inferred the denſities and quanti- 


ſuppoſition, that equal quantities of theſe ſeveral 
acids are ſaturated by a. given weight of fixed 
| alkali, Beſides the uncertainty already noticed 

of his principles from which he deduces theden- 


pure nitrous and vitriolic acids being founded on 


the above — muſt partake of its defects. 
The 


ns. 


ties of the nitrous and vitriolic acids. upon the 


' ſity and quantity of the marine acid; his appli- 
| cation from thence to eſtabliſh the denſities of the 


144,58 an” © nitrous acid mw % | 


F. 13. 
Conſider- 
able differ- 
ences in the 
reſults of 
the experi- 
ments. 


nns * 
The alkali Weich he happened to fix on as 
ſtandatd by which be compared the ſtrengths of 
the different aeid liquors, in order to determine 
the quantity of the acid contained, and from 
thence to compute its denſity in a ſolid ſtate, was 
the 'hxed vegetable. Having found that 100 
grains of Bis real marine acid could ſaturate 215 


grains of this alkali, he infers, agreeably to the. |; Although the diſagreements between Bergmen's - 


eres retul I ( ariſon of the 
difference hetween them and Mr. Kirtoan' s. yet as 
their experiments were made nearly in the fame- 
manner, and upon the ſame grounds *. there ſeems 
*ſufficient reaſon to wiſh for a careful repetition of 


oſition, 


above ſin that the ſame proportion is 


N to the other aeids; and accordingly we 
obſerve in his table, that 100 grains of each of 
the pure and real mineral acids are ſaturated 


* 
4 


an equal quantity, viz. 215 grains of. this alkall | 


But if we examine the other columns of this table, 
we {hall at once ſee that in all the other ſubflances 


foluble by acids, this equality does not exiſt, and |. 


that every ſuch ſubſtance has a ratio peculiar to 
itlelf, with reſpect to the proportions. of theſe 
acids neceſſary for its ſaturation. Therefore, it is 
evident that if Mr. Kirwan had fixed on the mineral 
alkali, the volatile alkali, lime, or any other ſub- 
ſtance, inſtead of vegetable fixed. alkali, as the 


ſtandard, by which the ſtrength, and as he ima- 


gines, the quantity of acids were to be diſcovered, 


his determination of the denſuies and quantities 


of the real nitrous and vitriolic acids would bave 
been different; and as no reaſon can be aſſigued 
why the vegetable fixed alkali, or any other of the 


foluble ſubſtances, ſnould have the prerogative 


cover the reſt; of being the general ſtandard for 
meaſuring the ſtrength of the different acids, it 
is obyious, that chere can be no ſuch. general 
ſtandard; but that each ſubſtance poſſeſſes ſolely 
the capacity of determining the proportions of 
the ſeveral acids-neceſlary for its ſaturation... 


The other chemiſts were contented to conſider 
as the pure dry acid, the acid which actually re- 


mains in the neutral ſalt, after this has been ren- 


dered as dry as poſlible by expoſure to a red heat; 


and having made their alkalis as dry as they could, 
they ſuppoſed theſe alkalis to retain the ſame 
weight in the dried neutral ſalt; and that the aug- 


mentation of weight gained by the alkali in the 


formation of the neutral ſalt, ſhewed the weight 
of the dry acid. The uncertainty which affects 
this method ariſes from the different capacities, 
. 1. | 5 | . 
which different neutral ſalts may poſſeſs of retain- 
ing more or leſs water, either as a conſtituent 


part of the dry ſalt, or merely by the ſtrength of 


*The only difference in their methods conſiſts in 
the mode of ſaturation, Hergman probably uſed the com- 
mon method. Wenzel employ a very peculiar one: 


he added to his alkali a quantity of acid greater than 


was neceſſary for the ſaturation, and after the alkali was 
diſſolved by the acid, he added a lump of zinc or of oyſter- 
ſhell, in order to ſaturate completely the ſuperituous 
acid. By obſerving how much of the zinc or 1 
the acid had diſſolved, and knowing how much of theſe 
ſubſtances were ſoluble in his acid, by previous experi- 


ments, he inferred the quantity of acid leſt for the ſa- 


the 


5. J. 


| 


— 


really important both i 


ACD 
adheſion and affinity. 


Proximation, not perhaps of the abfolute quan- 
{tity of the acids ii their drieſt poſſible ſtate: but 
zof the acids as they actually exiſt in theſe ſalts. 
comparatively with each other. 


— — * 


and Wenzels reſults are little in cem 


their experiments, or of others with the ſame 
view, and leſs liable to objections. | 

It is certainly much to 
ſtandard for meaſuring the ſtrength of acids and 


| ſubſtances foluble in them ; and as the fubjet is 
eee, ſpeculative 


: chemiſtty, it may not be improper to add ſome 


ETC 33 
- The flandard for - comparing -the ſtrengths of 
acids with each other, that is, the quantity. of 
alkali, earth, or other ſoluble ſubſtance, which 
theſe acids are capable of ſaturating and alſo 
for comparing the ſtrerigth of alkaline fubſtances 


— 


„ 


* 


are neceſſary ſor their ſaturation, may be either an 
acid or an alkaline ſubſtance; and if we had one- 
of each; the proportion of-whoſe quantities re- 
quiſite ſor their mutual ſaturation, were well aſ. 
certained, the conveniency in making experi- 


Alkaline, and the earthy ſubflances that are 


Lag 


„ 


commerce are quite uncertain in firength and pu- 


mixed together the proper. proportions of theſe, and 


in the reſults obtained by theſe two chemiſts might ariſe 
from their different modes of ſaturation. The com- 
mon method of aſcertaining the point of ſaturation by 
means of litmus or other blue vegetable juices appears 


| 


ferable to that uſed by M. Wenzel. 


further obſervations which may'be uſeful in this 8 


rity; and as to the general rules for making allow - 


Nievercheleſs, this method” 
being founded folely'on experiment, without any? 
theoretical inductions, ſeems to furniſh fome ap- 


e wiſhed that ave had a 


i 
Remarks 
on the de- 

termination 
of the rela- - 
true © 


| with each other, or the quantities of- acids that frengths of | 


acids and 
alkalts ; 
and a pro- © 


oſal for 
le one 


or two com- 


ments would be obvious, and the certainty greater, farative 

5 ſtandards. 
ſoluble in acids, are ſeldom pure enough for this 

purpoſe. © They generally contain quantities, 

which are not conſtant, of fixed air, filiceous - 

earth, magneſia, neutral ſalts, and inflammable 
matter, which render any of thofe that are com- 
monly met with, unfit for the purpoſe; without 
a very ſkilful. and careful purification. The 
chemiſts who have made experiments to determine 
the proportions of acids and alkalis requiſite for 
each other's ſaturation, have ſcarcely been expli- 
cit enough in explaining the means of purifying /; 
the alkalis which they employed; for, ' thoſe in 


— 


turation of the alkali. Having thus aſcertained the 
quantity of acid neceſſary to ſaturate the alkali, he - 


formed his neutral ſalt by evaporating the mixture and 
drying the ſalt with a red heat. Perhaps the difference 


ſufficiently. exact, is ſimpler, and therefore ſeems pre- 


ance © 


—— 


- 


K GI D'S, 


ances forthe quantities of gas, ſiliceous carth, or 


_-other impurities, they ate quite inapplicable to de- 
licate experiments, 


rin I know of no method, hut 
that of repeated cryſtallization, by which, fixed 
alkalis can be obtained with ſufficient certainty of. 
their purity, for this purpoſe. Bath the vegetable 


and mineral alkalis are cryſtallizable; the latter 


with much more eaſe, and therefore in this re- 
ſpe& preferable, But cryſtals of alkali are not fit 


to be uſed as a Raridard, for they are apt eier ue 


* 


be 1 dried. or upon expoſure to air, 
the water of their cryſtallization, 
and. to fall into powder, But even if they could 


to loſe a part o 


be taken, as is poſſible with due care, at the exact 


ſtate of dry, but entire, cryſtals, another ſource of 


uncertainty ariſes from a e which I have 
obſerved in them, and which I believe is common 


tg all cryſtallized ſalts, namely, that they retain 


in their cryſtallization, more or leſs water, accord- 
ing tothe temperature in which the cryſtallization 
is effected; the colder the weather, the more wa- 
ter entering into the compoſition of the cryſtals. 
Nevertheleſs I think it poſſible to make a pretty 
accurate and uniform ſtandard of the mineral 


alkali in the following method. Letthe cryflals 


be purified in the common mode of obtaining 
pure cryſtals of any ſalt, that is, by repeated 
cryſtallization; uſing thoſe only which are formed 
firſt, and rejecting the remaining liquors. Let 
the pure cryſtals be expoſed to a dry air, till they 
have completely effloreſced or fallen into a dry 
white powder; which alteration may be facih- 
tated by changing the ſurface, and, by bruiſing 


the cryſtals. When they have completely fallen 


into white powder, let this powder be kept ex- 
poſed for a certain determinate time, to a conſtant 
heat; ſuppoſe, equal to that of a veſſel immerſed 
in boiling water, during twelve hours, and let the 
Aurface expoſed be in ſome given proportion; 
ſuppoſe of a ſquare inch to an ounce of the 
powder of cryſtals; and let it be flirred every 
two hours. When thus dried, let them be put 
| While hot into a bottle and well flopt. Th 
pov der, I haye found to be an uniform and con- 
ſtant ſtandard for aſceriaiging the ſtrength of 
acids, and alſo by compariſon, by means of acids, 


of other alkaline ſubſtances. 


Some metals might poſſibly be uſed as a ſtandard 
for trying the ſtrength of acids, but I prefer the dry 
mild mineral alkali, becauſe metals, during their 
ſolution, volatilize and phlogiſlicate, as it is called, a 
part of the acid, more or leſs according to the tempe- 
Tature, quantity, dilution, and other circumſtances. 


Among the acids I know of none ſo uniform 
and conſtant as the vitriolic acid, ſuch as it is 
Jold in England, under the name of oil of vitriol. 


It contains diſſolved in it a very ſmall portion of 
vitriolated tartar, which appears on mixing it with | 
vater; together with a fill ſmaller portion of lead. 


I 
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| 


F mixed with water, if it be unſoluble. 


AClDS, | 


All the oil of vitriol that is wade: in England, is. 
prepared by the ſame procels, and is very uniſorm. 
That which bas the ſmoking quality, as the: oil of 
vitriol of Nord-haus, in Germany, mift be freed 
from this property by reQikcation before it is ht 
to be uſed as a ſtandard... When ail of vitriol is 
brought o a given denſity, it may be conſidered 
as very conſtant in ſtrength or inteuſuy of acidity.” 
The manufacturers in England bring it by redtih- 
cation to ſuch a Jenlity that a bottle which con- 
tains 16 , ounces. of water, mall contain _ 29 
ounces of this acid; that is, its ſpecific gravity. is 

4 TIRES % a: alin > LUBE by © $4 $6 6 ; 

nearly 1,844*, As it is commonly fold very nearly 
of this denſity, I think it would be moſt conve- 
nient to take this as the ſtandard firength or den- 
ity; and if the oil of vitriol bought ſhould nor 
be exadly of the proper denſity, it is caly to te- 

duce it by a ſlight dilution with Water, or to raiſe 


"4 = * * 


it, by re&ikication, to the ſpecific gravity. required. 


When one part of this oil of vitriol js mixed with 
nine parts of water, it is of a convenient ſtrength 
for uſe; and as every ten grains of the mixture 
contain one grain of the ſtandard acid; by means 
ol this decimal proportion, the computations are 
rendered eaſy. Thus, when any alkali or other 
ſubſtance ſoluble in acids, is to be tried with regard 
to its firength, let 100 grains of it be weighed. 
and diſſolved in water, ir it be ſoluble; or merely 
Then add 
je acid mix- 
for its ſaturation; the determi- 
nation of which is generally beſt effected by lit- 
mus. If 600 grains of the acid mixture are re- 
' quired to ſaturate the 100 grains of the alkali, 


F 


to it, by ſlow degrees, as much of 


tute as is requiſite for its ſaturation 


* % 


| then the firength of the alkali is to that of the 


' ſtandard acid inverſely as the quantities of each 
employed for their mutual ſaturation, that is as 
60 to 100. And if the ſtrengih or intenſity: of aci- 


| dity of any other acid liquor, ſuppoſe a ſpirit of 


nitre, is to be compared with the ſtandard, let 
10o grains of the ſame alkali as before be ſatu- 
rated by this nitrous acid, and ſuppoſe that 120 
grains are found neceſſary for this faturation, then 
it is evident that the ſtrength of the nitrous acid 
is to that of the alkali as 100 to 120, and as the 
ſtrength of the alkali was to that of the vitriolic 
acid ſtandard as 60 to 100, then it follows that 
the ſtrength of this nitrous acid will be to that of 
the ſtandard acid as 458 to or as 50 to 109. 
Thus the ſtrength, of all acids, alkalis and other 
ſubſtances ſoluble in acids, may be meaſured, and 
compared together. -— © 
\ - . Wenzel objects to the hydroſtatical examination 
of. acids, as applied in this manner; becauſe, 
ſays he, acids are either volatile or attraQive of 
moiſture, which properties impede the examina- 
* I have generally found it about 1,846, when juſt 
received from the manufacturer: but it toon becomes 


weaker, unleſs it be well kept from the external air. 
JJ aactbes Wie 43s „„ . 
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tion. The errors ariſing from theſe cauſes, dur - 
ing the ſhort time of an hydroftatical weighing, 
would'be inſignificant, in proportion tothe greater 
errors, incident to the mode which he and others 
have praiſed; but they are entirely prevented by 
weighing the acid liquors in a phial, to which a 
glaſs ſtopper is accurately fitted by grinding. As 
=. a0 4 upon only enter a certain length into 
the neck of the phial, when the phial is filled with 
the liquor to be examined, and the ſtopper fitted 
in, there is always contained a determinate bulk 
of liquor, which being weighed and compared 
-with the known weight of water, capable of fil- 
ling the phial in the ſame manner, we get the ſpe- 
cific gravity of the liquor. * Fs 
I have found this method greatly more accu- 


rate than the common mode of filling up a phial 


10 a certain mark; and from the uniformity of 
my. reſults in weighing the ſame liquors at dif- 
ferent times, I believe it is as exact as any other 


the examination of acids, and moſt other chemical 
liquids, which are either volatile or corroſive“. 
* The methods hitherto practiſed for aſcertaining 


the quantities of acids and alkalis contained in 


neutral falts ſeem to be hable to feverat objec- 
tions, beſides thoſe above-mentioned arifing from 
the different proportions of water remaining in 


different neutral falts after expoſure to a red heat; | - 


| which heat is alſo very indefinite, In boiling 
the ſaturated mixture of acid and alkali to dry- 
neſs, and afterwards in expoſing this ſalt to a red 
heat, it has been ſuppoſed that nothing but wa- 
ters is expelled, and ſome of the chemiſts who 


have given their reſults, have alfo determined the 
weight of the. alkali which enters into the neu- 
tral mixture, by evaporating to dryneſs an equal 


quantity of the alkaline ſolution that had been 


employed in the ſaturation, and weighing the 


dry reſiduum, upon the ſame ſuppoſition that 
nothing is expelled but water. The ſuppoſition 
is however very erroneous for in the evapora- 
tion of neutral ſalts and of fixed alkalis, eſpeci- 
ally when the quantities are ſmall in proportion 
to the ſurface expoſed, there is a very conſider- 
able portian of theſe ſaline matters elevated along 
with the water, when the liquor becomes concen- 
trated and acquires a degree of heat much above 


J. know; of no other inconvenience. attending it 
than the flight one, that the glaſs. ſtopper wy : 
quent uſe, wears itſelf and alſo the neck of the phial, 

into which it enters a little further, and thereby dimi- 

niſhes the contents of the phial. To prevent any error 

from this cauſe, it may be meceſſary now and then to 
examine the phial by weighing water in it, and proceed- 
ing according! Afte! 

E Fave fours that the contents of a glaſs phial which 

contained originally 101 grains of water were reduced 


ky this cauſe to 100t grains. 


very fre- 
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ACIDS. 5 
chat of boiling: water! The truth of this aſſertions 
may be eaſily aſcertained, by weighing a given 
quantity of any of theſe ſaline matters ſuppoſed 
lixed, diſſolving them in water, evaporating to 
dryneſs, and weighing the reſult brought to a de- 
gree of dryneſs equal to that of the ſalt employed. 
The method which appears to me the beſt for 
determining the relative quantities of acid and 
alkali, or other ſubſtance ſoluble in acids, which 
exiſt-in neutral, carthy, or metallic ſalts, is the fol- 
ing eier ee en 
To a given number of grains, ſuppoſe 100 of 
the ſtandard vitriolic acid, or, to a proportion- 
able quantity of any other acid (the ratio of the 
ſtrengih of this acid to the ſtandard having been 
determined by a previous experiment) add as 
much of the alkali or other ſoluble ſubſtanee as is 
requiſue for the ſaturation, and note the quantity 


— 


required, which ſuppoſe to be 150 grains. We 
have thus a ſolution of the neutral ſalt which is. 
mode of determining the ſpecific gravities of li- 
quors, and is much eaſier and more convenient for 


the object of the experiment; the quantities of- 
acid and baſis contained in which are known, and 


| the general proportion of the quantity of the acid 


to its balis in that neutral ſalt determined, being 
as 100 10 150. The next point to be diſcovered 
is, what is the weight of the dry neutral ſalt that 
is contained in this ſolution, in order to. know the 


proportion of the dry neutral ſalt io its acid and 


R 


baſis. a 5 a CCC 0 Þ £8.77 
For this purpoſe, let a given quantity of the. 
ſame neutral ſalt, either in the flate of cryſials, or 


5 


| dried to any given degree, be diſſolved in water, 


Let this ſolution be brought to the ſame denſity as 
the former ſolution, by adding water to the heavier 
of the to t. Then by knowing the weight of each 
ſolution, and the quantity of dry neutral ſalt which 
was actually diflolved in one. of them, the quantity 
contained in the other, may be deduced; and 
thence the quantities of ſtandard: acid, or other 
acid of, known proportion 10 the ſtandard, and 
ol the alkali employed, or other ſoluble ſubſtance, 
that are contained in a given quantity of the neu- 
tral ſalt, are determined. Alſo the quantity of 
water contained in the neutral ſalt, that. is greater 
or leſs than what is contained in the quantity of 
acid employeds. will be known, over and above 
any water that. may have been contained in the 
alkali. or other baſis of the neutral ſalt, the quan- 
tity of which water, if any, cannot be determined. 


— 
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IJ. When water is added to acid or other ſaline liquors; 
in order to alter their denlity, .care muſt be taken, not 
only that the water and acid he welt mixed by ſtirring, but 


[-alfo that a very ſufficient. time be given to the mixture 
to ſand, for the- parts ta mix perfectly, before the ſpe · 
|: cific gravity of the mixture is finally determined. 1 be 
time ſor this purpoſe may be one or two days; although 
y. After ſome hundreds of experiments, 


a very ſhort time will be ſufficient, if the: aguation ,is 
effected completely, as it may be- done in. a, phial to 


er, * 


* 


which a ſtopper is well fitted. 
4 72 15 F : * 
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By this: method may be aſcertaĩned the propor- 
„tion of the acid, of the baſis and of- the neutral” 
ſalt to each other; not indeed the quantity of 
acid and of alkali diveſted of all water, but the 
quantity of acid, equal in intenſity of acidity, io 
a known portion of the ſtandard acid; and alſo: 
the quantity of ſuch alkali or other ſoluble ſub- 


( 16 1 


5 


uhich is known, from its ratio to the ſtandard acid. 
Thus we may have a ſtandard, either by means 
}of the vitriolic acid, or of the mineral alkali; to 
which at all times, any perſon, may recur. To: 
which of theſe ſtandards the preference is to be 
given, or whether both may not be advantage- | 
ouſly uſed, experience muſt decide. = 
Upon theſe fimple principles, which I ſubmit . 
do conſideration, and with ſuch cautions and im- 
provements in the method propoſed, as may oc- 


ſtance as was ny 0's ; the relative ſlrength of [ 


cut in the application, whoever would: undertake : 


.and accompliſh a ſet of experiments to aſcertain : 
the proportions of the ſeyeral acids, and of the 
'ſubltancey ſoluble in acids, requiſite for their mu- 
2 tual ſaturation; and the proportions of theſe in- 
- gredients to the dry neutral and other ſalts reſult- 4 
ing from fuch ſaturated mixtures; I ſay, whoever + 
Vould execute theſe experiments with accuracy, 
and verify them by repetition, without any theo- 
retical prepoſſeſſion,. or view to eſtabliſh any ge- | 
:Neral rule or ſyſtem; would, I am perſuaded, 
offer a moſt precious gift to Chemiſtry, both prac- 
tical and philoſophical,  ' 


In dur reaſonings however reſpedin gthe relative 
*Nrengths of acids and alkaline ſubſtances, the | 


above-mentioned obſervation, drawn from the in- 
ſpection of the reſults of the experiments alread 
made by Homberg, Bergman, Wenzel, and Kir- 
wan, muſt be always remembered; namely, that 
the Nee the quantities of the ſe- 
veral acids that are requiſite to the ſaturation of a 
given quantity of any one of the alkaline or ſo- 
Juble ſubſtances, is different from the proportion 


— ti. CD 


. 


between the quantities of theſe acids that are ne- 

ceſſary to ſaturate a given quantity of any other 

pf theſe ſoluble ſubſtances: and it is therefore 
evident, that if the ſtandard be one of the acids, 


to which the other acids, 


_-compariſon cannot be general, but merely rela- 
tive to one · of the ſoluble ſubſtances at a time. 


When the ſpecific gravities of liquors are to be 
found, the attention commonly * in ſuch experi- 
ment to their temperature at the time of weighing muſt 
not be neglected. It is beſt, if poſſible, to bring them 
always to a mean temperature of about 559. If this 

cannot be done, allowance muſt be made for the dilata- 
tion of the liquor hy heat above the mean temperature, 
and for its. contraction by cold. Mr. Kirwan has made 
experiments on this ſubject, and the rule which he de- 
duces is, for nitrous acid of the ſpecific gravities between 

1, 400 and 1,500, to add or ſubſtract dds parts of the | 


are to be compared, the 


—— 


- 


N 45 ecifß e gravity ſound ſor every degree of eat, that the | 


other in their appearance, origin, and properties, 
and theſe differences give an opportunity offar- 


'A'CT'DS. 
Thus, if by trial with fixed v. 


. £32 % = 4 cy PEE WAYS DS YEE: . ; 12 
of any other acid which is to be compared. a7, 


ſtrength of the flandard acid is ſound to be tothit 


we cannot thente infer that this term expreſſes 


the proportion of the ſtrengihs of theſe acids to 
each other when they are applied to mineral al- 


kali, or any other ſoluble ſubRance; but hen 


the acids are applied to theſe other ſubſtances, 


the proportion of the ſtrength of the. two acids 
may be expreſſed by zi for the mineral alkal, 


6725 5 2 
ties x, 9, Rc. expreſs how much greater or leſs the 


proportion is between the two acids, when they 


are applied to mineral alkali, lime, Nc, then when 
applied to vegetable alkali. And further, if the 


ſtandard fixed on, were an alkali or other ſoluble 
1 ſubſtance, it eould only compare with the other 


. 


a ine n 


{ ſoluble ſubſtances relatively to one of the acids at 


acids diſſer conſiderably from each 


ranging them, or dividing them into different 
claſſes. Thus ſome are ſolid or concrete, and others 


fluid. Among the concrete, are the acid, or flowers, 


of benzoin, tartar, ſalt of ſorrel, and other ſſen- 


tial acid ſalts ; alſo the newly diſcovered earthy 
] and metallic acids, are known only in a ſolid 


is a bb Me Tad 
Among the fluid acids, are vitriolic, nitrous, ma- 


Tine, acetous; and generally moſt of the Rronger | 
or purer acids, This mode of arrangement is 


very imperfect, as there is reaſon to believe, that 
molt of the concrete acids owe their ſolidity, to 
their impurity, or mixture with. oily, earthy, or 


alkaline fubſtances; and that inſtead of deſery- 


ing the conſideration of pure acids, they are ra- 
ther mixtures in which acids predominate. Thus 


| /ariar is found to be a compound of vegetable 
fixed alkali united wih a larger portion of a pecu- 


liar acid, which is called the acid of tartar, than 
is requiſite for the ſaturation of that alkali. The 
Other eſſential acid ſalts, as ſalt of ſorrel. &c. are 
ſimilar compounds. On the other hand, the 


fluidity of the vitriolio, and probably of other 


liquor is over or under the temperature of 55“, and 
23808 Parts when the ſpecific gravity of the nitrous acid 


| is between 1,400 and 1,309. For the marine acid ,,$., 


you are to be added or ſubſtracted for every degree of 


ſerves that the dilatations and contractions of the vitrio- 


| lic acid are very irregular; but that the allowance which 


he judges proper is 289d Parts for every degree of heat 
above or | 


crayity is between 1,400 and 1,300. 


4/ 


” 7 < 
* 4 3 * * 
o 


acids, 


vegetable afk ali, the 


for lime, &c. in which terms the quanti- 


eat above or below the temperature of 53“. He ob- 


ve or below. 555, when the acid exceeds the ſpecific 
gravity. of 1,800; and 28e Parts, when the ſpecific 


« 


\ 
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The Ar- 
rangement 
or diviſion 


of acids. 
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rature ;; and in greater colds, they may be con- 


ble to all fluids. | 


gealed. Indeed the ſame obſervation is applica- 


The arrangement of acids taken from their 
different origins, namely, into mineral, vegetable, 


and animal, has been generally adopted. But 


this diviſion has its uncertainties alſo; for ſome 


acids belong to more than one of the kingdoms | 


of nature, as they are called; and of other acids, 
we do not yet know ſuihciently the origin, to de- 
termine to which of theſe diviſions to aſſign them. 


Thus the phoſphoric acid is found in all the 
| three kingdoms; although perhaps it originates 


vegetable or animal ſubſtances. 
A ſo imperfect, 


F. 15. 
Enumera- 
tion of the 
acids hi- 
herto exa- 
med. 


as in botany. 


Acid Gaſes, 


only in the animal and vegetable; and the ni- 
trous acid, which has always been ranked among 


the mineral acids, probably derives its ſource from 


As theſe arrangements then are 
and even lead to e it ſeems beſt to 
diſregard all ſuch artificia 
of each acid ſeparately in alphabetical ſucceſſion. 
And I believe. this is not the only inſtance in 
which the fortuitous diſpoſition of A, B, C, &c. 


has its advantages over the laboured claſſifications 
of the learned; eſpecially, in caſes : where the 
greatneſs of the number of objects does not indi- 


cate the necellity of ſome artificial arrangement, 


diviſions, and to treat 


The acids then which have hitherto been exa- 


mined' by chemiſts, will be treated in the follow- 
ing ſucceſſion. More will doubileſs be diſcovered. 


Acid Acetous. 

Acid of Amber. | 
Acid of Ants and other Inſects. | 
Acid of Animal Subſtances by Diſtillation. 
Acid of Apples. „ 9 

Aqua Regis. | 
Acid of Arſenic, . 

Acid of Benꝛoin- | 
Acid of Barberries. | + 
Acid of Borax, or ſedative Salt. 

Acid of Citron. e | 
Acid of Fat. 

Acid of Fluor, 

Acid of Galls. 


Acid Marine. 
Acid Marine dehlilogiſticaled. 
Acids (Metallic) . 
Acid of Milt. 
Acids Miner al. 
Acid of Melybdena, ien 
Acid (perlated) 750 
% —ͤ —— 
Acid o/ ponderous Stone, of. Tung len. 
Acid of Pruſſian Blue. 
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acids, exiſts only within certain limits of tempe-- | 
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or acetous fermentation, 


| obſtacle to fermentation in general. 
| therefore be made not only ſrom wine of grapes, 


1 

Acid of Sorrel. + 

Acid of Sugar. | 

Acid of Sugar of Milk. 
Acid Sulphureous, 
Acid of Tartar. © 
Acids Vegetable. - Go 
Acids (eſſential) of Vegetables, | 
Acids obtained by Diftillation of Vegetables, 

Med F, Tx 
Acidum Pingue. I _ 


ACID (ACETOUS) 


© ACID (ACETOUS) [M] (44) 


[M] Acerous Acid, or Vinegar, is a vegetabl 


ſpirituous acid, produced by the ſecond ſtage of 


fermentation, ot by that fermentation which ſuc- 
ceeds the ſpirituous, and which is called the acid 


From this definition it appears, that wine only, 


or vinous liquors can be changed into true vine- 
gar. Every liquor which has completely under- 


gone the ſpirituous fermentation, is ſpontaneouſly 
and neceſſarily diſpoſed to the acid fermentation. 
Accordingly every wine does continually tend to 


become vinegar, and actually is changed into 
1 


vinegar, ſooner or later, according to circum- 


„ 
Defini- 


tion of 
Vinegar. 


. 

inous li- 
quors 
alone 
change” 
able into 
vinegar. 


ſtances; unleſs this change be prevented by ſome 


Vinegar may 


but alſo from-cyder, beer, and, in a word, from 
all other wines. But as the wine of grapes is 


preferable for this purpoſe, we ſhall deſcribe the 


method of converting it into vinegar. _ 
As vinegar is produced by a fermentation, its 


| qualities depend much on the method of exciting, 


and of conducting that fermentation. The wine 
which is generally converted into vinegar, and 


| which for its cheapneſs is generally employed for 
this purpoſe, is fuch as has already become four; 


although the better and the more ſpirituous the 
wine is, and alſo the more of the vinous ſpirit 
that can be retained in the vinegar, the beiter and 
ſtronger this will be; Beccher 72 in his Phſi.a 


to convert it into vinegar in a bottle hermetically 


N 
Ys Wv® 
The me- 
thod of 
moking 
vinegar. 


Subterranea, that having digeſſed wine, in order 


ſealed, he found, that although a longer than the 
ordinary time was required, the vinegar produced 


was much ſtronger than when free air is, admitted. 


Mr. Cartheuſer alſo aflicms, that the irengih of 


vinegar may be much encxeaſed by adding ſome 


aqua viz io the wine beſo 
acetous fermentation. 


Different methods are practiſed by manuſac- 
turers ſor making vinegar. who are generally be- 


lie ved tu be poſſeſſed of ſome ſecret for chat pur- 
poſe. Nevertheleſs no more ſeems requiſie in the 


re it is expoſed to tie 


preparation of good vinegar, than to employ good 
wine, and to conduct the fermentation in the 


molt adyantageous method; in the ſame manner 
as good wine cen only be made from good. muſt, 
5 and 


1 
1 
d 
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and, by a well conducted fermentation, The | pends, will be diſſipated; ſo that nothing will 
principal part of theſe operations is performed by | remain, after the ſermentition, but a vapid li- 
nature. EL i LO JL Og |-+puor, four indeed, but effete. The better to pre- 
The method of making vinegar conſiſts in mix- |. vent the diſſipation of the ſpirituous parts, it is a 
ing the wine io be fermented with its dregs, and | proper and uſual: pfecaution to cloſe the mouth 
its tartar, and in expoſing this liquor to 2 heat of | of the balf filled veſſel, in which the liquor fer- 
about eighteen or twenty degrees“. his fermen- | ments, with a cover made of oak-waod. As to 
"tation ſeems to require more heat thanahe ſpiti- the fall veſſel, it is always leſt open, that the ait 
tuous. It allo excites more beat and tumult; and |; may act freely, on the liquor it contains: for it is 
although it ought io be allowed to proceed briſkly, |! not liable to the ſame inconveniences, becauſe it 
yet it is neceſſary from time to time to check it. lerments but very 2 rigs <a C 
Boerhaave deſcribes, in his Elements of, Che-] In the Dictionnaire Portatif des Arts et Meliers, 
miſtry, the following proceſs, which ſeems to be | another method is defcribed, by which a very 


well contrived, forthe making of vinegar. | good vinegar is commonly made at Paris from the 


Take two large oaken vais orfhogſheads, and | lees of wine. For this purpoſe all the wine con- 
in each of thele, place a wooden grate or hurdle, |. rained. in the lees is preſſed out, and put into 
at the diſtance of a foot from the bottom. Set large caſks, the bung-holes of which are left open. 
the veſlel upright, and on the grate place a mo- | Theſe caſks are put into à hot place; and if the 
derately clole layer of green twigs. or. frelk cut- | fermentation proceeds too faſt, it muſt be checked 
tings of the vine, Then fill up the veſſel with the | by adding more freſh wine; This proceſs is very 
foot- ſtalks of grapes, commonly called the rape, to.] ſimilar to the foregoing. » _ HE a Deg 
the top of the veſſel, which muſt be left quite open. || The appearances which accompany the acetous . 4. 
HFaving thus prepared the two veſſels, pour into  ſermentation reſemble much thoſe that occur in the Eno 
them the wine to be converted into vinegar, ſo as | ſpirituous fermentation. In both fermentations; an ©1504 4. 
to fill one of them quite up, and the other but half | inteſtine motion, a ſwelling, a hifling noiſe, and an company 
full. Leave them thus for twenty-four-hours, and | ebullition, may be perceived. There are never- the ace- 
then fill up the half. filled veſſel with liquor from | thelefs eſſential differences between them. Beſides us fer- 
that which is quite full, and which will now in |; that the products of the vinous and acetous fer- pens 
its turn be left only hbalf-full; Four-and-twenty, | ;mentations differ exceedingly, the heat produced 
hours afterwards repeat the ſame operation, and | by the former 1s ſcarcely lenſible, while that pro- 
thus go on, keeping the veſlels alternately ſull | duced by the latter is conſiderable. Secondly, we 
and half-full during every twenty-four hours till | have reaſon to believe, that the vapor which ex- 
the vinegar be made, On the fecond or third | hales from vinegar during fermentation is not 
day there will ariſe, in the half: filled veſſel, a fer- | noxious, as the vapor of fermenting wipe is; at 
mentative motion, accompanied with a ſenſible | leaſt it has not been obſerved to produce ſuch bad 
heat, which will gradually increaſe from day to effects. On the contrary, as the acid of vinegar 
day. On the contrary, the fermenting motion is more and more diſengages or unfolds itſelf, it ſeems 
almoſt imperceptible ia the full veſſel; and as the | to acquire more power to bind and retain the in- 
two veſſels are alternately full and half-full, the flammable principle, which is the truly dangerous 
fermentation is by that means, in ſome; meaſure, part of theſe vapours. Laſtly, vinegar does not 
interrupted, and is only renewed.every other day | depoſite tartar as wine does, even although it has 
in each veſſel. 5 i TT been made with wine that had not depoſited its 
When this motion appears to have entirely | tartar. But the ſediment of vinegar is a viſcid, 
ceaſed, even in the half. filled veſſel, it is a ſign | oily, and very putreſcent matter. The grape- 
that the fermentation is finiſhed ; and therefore | ſtalks uſed in the making of vinegar, to promote 
the vinegar is then to be put into caſks cloſe ſtop- | and increafe the fermentation, are covered over 
ped, and kept in a cool place, ©. * I | with this matter during the operation. They are 
A greater or leſs degree of warmth accelerates | generally waſhed clean, and carefully preſerved, 
or checks this, as well as the ſpirituous fermen- | to promote the fermentation of more vinegar; be- 
tation. In France, it is finiſhed in about filteen | 'cauſe the acid with which they are ſoaked acts 
days, during the ſummer; but if the heat of the | pawerfully as a leaven or ferment, The caſks 
air be very great, and exceed the twenty-fifta de- | alſo which have been uſed for- the preparation of 
gree of Mr;.Reaumur's Thermometer t, the -balf- | vinegar, are io be cleanſed from the above-men- 
hlled veſſel mult, be filled up every twelve hours; | tioned viſcid maiter, and kept for the ſame uſe, 
becauſe if the fermentation: be not ſo:checked-in | fas they are rendered fitter than new caſks for the 


"+ 


© * 


8 


khat time, it will become violent, and the liquor | preparation of vinegar. „ 
will be fo heated, that many of the fpirituous | | When the acetous fermentation 1s finiſhed, the 
parts, on which the ſtrength of the vinegar de- | nature and character Penn pon that has under- | 
"a ame welt ntl ooo wa ar at tne Sie} it are totally changed. Wine has a taſte 
That is, from 72 to 77 deg! Fahrenkeit's ſcale, | Sone * wo ee e we 
+ About 78 of Ae 115 oc ny j and ſmell, partly ſpirituous, ſomewhat acid; but 
| | : 80 | M4 | 5 9 
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if 
in good wine the ſpirit ſo. much prevails over the 
' cid, that the latter is ſcarcely perceptible. The 


:talte and ſmell of vinegar alſo is partly acid and 
partly ſpirituous; but the former quality fo en- 
tirely prevails, that the lauer is almoſt totally con- 
We cannot form any very clear and diſtindt 
-knowledge of the manner in which nature per- 
forms theſe changes in ſermenting liquors. Ihe 
Properties of wine and vinegar prove, that the 
acelous fermentations unfolds in a very ſingular 
manner the acid parts of wine, and intimately 
combines them with the inflammable . ſpirit. 
Hence, by changing wine into-vinegar, its ardenr 


that it is no longer perceptible; that it now can- 
not affect the head and intoxicate; and that if it 
be diſtilled, the firſt liquor that riſes with a heat 
leſs than that of boiling water is not an ardent ' 
' ſpirit, as when wine is diſtilled, unleſs the vine- 
gar be too new, and the acetous fermentation has 
not been completely finiſhed; in which caſe the 
vinegar yields a little ardent ſpirit: but when old 


* * 


latile, the moſt oderiferous, and the moſt ſpiri- 
tuous part of the vinegar. ee TE 2 


* 
ti 


F. 5. | Theacid of vinegaris employed | 
The uſes mical 
of vinegar 


£ 


in many che- 


not common vinegar, but the acid ſpirituous part 
of vinegar that is obtained by diſtillation, called 
. 6, 
Thediſtil» 
lation of 
vinegar, 
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not ſpirit acuß ſubſtance, and alſo from an extrac- 
„tive {ſaponace 
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all matters belong] 
dd!“ £ 2010 Ye 
We ſhould be much miſtaken if we believed 
that the acid ſpiritvuous portion of the vinegar 


” 2 \£ 3 
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IVZ. LOG 2% X. en e n with 
the vinegar” Ifelt, Vinegar is not diſtilled wit 


vinegar is diſtilled, the liquor that riſes firft is a 
ſlightly acid phlegm, which contains the moſt vo- 


2 


— > 


and pharmaceutical preparations, for which 


— 2 


dus matter, ' both which are contained | 


1 
an intertion to concentrate it, but only to diſen- 


ſpirit is fo covered by the large quantity of acid, | 


4 


q 


| trated by the-ſame method. 


4 


R 


poſe! 
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4 ACID (ACETOUS) 

gage it, as we have ſaid, from its extractive part. 
The acid which this part contains is not, proper 
ſpeaking, vinegar, but 1s oily, not ſpirituous, Jef, 


volatile than the former, or even than water. Ac- 


cordingly, the acid obtained in this diſtillation, 
when well conducted, is more ſpirituous, and alſo 


more watery chan the acid of the reſiduum. 


Chemiſts have attempted different methods of 
concentrating diſtilled vinegar. Stahl has taught 
us the beſt method for depriving it of its water 
without any alteration. This method conſiſts in 
expoling it to a cold ſufficiently intenſe to freeze 
its watery part, .which is afterwards ſeparated in 
lumps of ice, from the more acid part. 
the acid of vinegar may be conſiderably concen- 
trated. = 

Stahl ſeems to be the firſt who employed this 
method. 'Since which time Mr. Geoffroy has made 
many experiments on this ſubject, a relation of 
which is to be found in the Memoirs of the Aca- 
demy ſor the year 1739. : | | 

As acids reſiſt congelation much more than wa- 
ter, if vinegar be expoſed to a cold ſufficient to 
fink the mercury of Mr. Reaumur's thermometer 
eight or ten degrees below o“, a conſiderable quan- 
tity of ice will be formed. This ice, being ſe- 
parated from the reſt of the unfrozen liquor, con- 
ſiſis of ſcarcely any thing but pure water; and the 
unfrozen liquor is a much ſtronger vinegar. By 


| expoſing again this vinegar to another and ſtronger 


froſt, more ice is formed in it, leſs hard than the 
firſt ice, and ſomewhat reſembling ſnow, becauſe 
it contains a certain quantity of unfrozen acid; 


which has been already concentrated by froſts of 
preceding years, and eight pints of which had 


| been reduced to two pints and a half by the froſt 


C7; 
Cold; 
tration of 


vinegar. 


Thus 


§. 8. 
Concen- 
tration of 
vinegar by 
congela- 
tion. 


and may therefore be ſet aſide for the extraction of 
| this acid. The acid remaining after the ſecond 
congelation is greatly ſtronger. This concentra. 
tion of vinegar may be much encreaſed by repeat. 
ing the congelation with greater cold. Mr. Geof- 
| froy relates in the quoted memoir, that vinegar 


of January 29, 1739, was at length ſo much con- 


centrated, that two drams of this vinegar, the 
ſaturation of which before theſe concentrations 
would have required fix grains of ſalt of tartar, 
did now require forty-four grains for that pur- 


Stahl aſſures us, that wine may be well concen- 
He ſays, that he ex- 
poſed to froſt different kinds of wine, and that he 
had Procured by this means two-thirds, or three 
qusriets of pure phlegm. FF 
Witzes thus concentrated had a thick conſiſt- 
once, were very ſtrong, and were preſerved with- 


| Gut change many years, in places, were 1ie flee 
! acceſs of air;-alternately hot and cold, accordiug 
that riſes in this diſtillation is a ſtronger acid than |, F Hs 


From 149 to 10? of Fahrenbeit's ſcale. - 
D 2 


65 
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other wine in a few weeks, The general opinion. 
that. wines are ſpoiled and entirely weakened by. 
froſt proceeds undoubtedly from the ice not being 
taken oll, but left to mix again with the wine when 


conliderably altered by froſt, *. e 
Wallerius ſays, that, in che northern countries, 
cold is ſucceſsfully; uſed to concentrate ſea - water. 
and to approximate the particles of ſalt, by ſepa- 
rating the ice as ſoon as it is ſormed, and which is 
tile: elle dun pure aer. 5 
We might be induced to believe that the mi- 
neral acids mighi be concentrated by congela- 


with a very great quantity of water: but their ad- 
heſion to water is ſo ſtrong, that they cannot be 
much concentrated by this methol. 


F. 9. The acid of vinegar may be more eſſectuall 
Radical 


vinegar. 


drying perfectly neutral acetous ſalts with fixed 
baſes, and afterwards by decompoſing them, either 
by the mere adtion of the fire, or by means 


| vinegar highly concentrated, obtained by diſtil- 
ling verdigriſe, or cryſtals of verdigriſe, or of 

- ' of copper with een, on on 
d. 10. Ihe operation by which ſpirit of Venus is ob- 


Prepara- tained is very eaſy. Nothing more is required 
tion of ra- 


dical vi- 
negar. 


with a very gentle fire: the firſt portions of liquor 
by gradually augmenting the fire till the retort 


partly in white clouds, and · parily in drops. This 
| acid is very ſtrong; becauſe in general, acids, 
. which are combined with any body whatever, are 


water. Beſides, as the acid of vinegar is fixed and 
retained in a certain degree by copper, it may be 


eaſily dephlegmated in the beginning of the diſ- 
tillation. 4 | Vo 


ſmell, almoſt as ſuffocating as volatile ſulphureous 
acid. The Count de Lauraguais diſcovered, that 
if this acid be hfated in a. wide-mouthed pan, 
and fire applied fo it, it will. burn intitely like 
ſpirit of wine, and leave no reſiduum. This ex- 
periment, added to the obſervations made by 


it thaws, Perhaps alſo ſome delicate wines are 


concentrated by combining it withalkalis, earths, 
and metals, as apy other acid may. Thus by 


of concentrated vitriolic acid, we obtain the 


ſtrongeſt acetous acid that can be produced. This 


Venus, which are nothing elſe than combinations 


begins to be red-hot, and nothing, eſcapes from it. 
The acid of vinegar paſſes in this diſtillation 


The ſpirit of Venus has a very vivid; pungent | 


tion, as indeed they might be, if they were mixed 


which pals are-to be ſet apart, as they are notbing 
but phlegm: the diſtillation is to be promoted, 


. "VS 


by that means deprived of all their ſuperabundant 
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ACID .(ACETOUS) |» 1 ACID (AcErous) 
to the ſeaſons, would have ſoured or ſpoiled any 


negar, ſhew, that ſpirit of wine enters as a con- 


ſtituent part imo the compoſition of this acid. 
The Count de Lauraguais alſo obſerved, that 


ſpirit of Venus well concentrated, eaſily eryſtal- 
lizes without addition; and this obſervation hag 


been ſince confirmed by the Marquis de Courtan- 


vaux. See FERMENTATLON (Acid), 
As the laſt portions of the acid of vinegar ad- 
here pretty ſtrongly to the copper in the verdigriſe, 


and to the cryſtals of Venus; and as we are obliged 


to give a ſtrong degree of heat io expel them, they 
then raiſe along with them a ſmall quantity of this 


metal, which gives a greeniſh color to the ſpirit 
of Venus: but it is ealily freed from theſe eu- 


preous parts by a ſecond diſtillation with a very 


| gentle heat; and then it becomes very white. 


The acid of vinegar, thus concentrated, has 
many other properties worthy of attention; a- 


y | mongſt others, thoſe of forming ether when dif. 
tilled with ſpirit of wine. See ErHIR (AczTous) 
We mult obſerve, that when | verdigrife is em- 


ployed for the preparation of ſpirit of Venus, ve 
obiain very little of this ſpirit, and that it is more 


oily than when. it is obtained from cryſtals of ver- 
digriſe, which furniſh nearly one half of their 
| weight of the ſpirit. 76 
acid is called radical vinegar, or ſpirit of Venus; | 
which name is given by chemiſts to the acid of 


CN STI OIL IIING: 3504 be FF nn, | 
After this diſtillation, we find in the retort the 
copper which had been the baſis of the cryſtals of 


| verdigriſe. This copper is. divided. into: very 
ſmall parts, which however, are agglutinated into 


lumps that are very friable, Its color is blackiſh, 
which proceeds from a covering of coal that it has 
received from the oily matter of the. vinegar, 


| | | which is decompoſed towards the end of the dif- 
than to put verdigriſe, or cryſtals of verdigriſe 
into A retort, one third part of which ought to 
remain empty, as is uſual: to this retort a re- 


tillation. Mr. Beaumè obſerves, that this coal is 


eaſily kindled by the application of fire, and 
burns, like tinder, upon the fur face of the copper, 


ceiver is to be adjuſted, and the diſtillation begun l. This copper, not having loſt any of its phlo- 


giſton, may be eaſily fuſed into an ingot of red 


copper: We, ought only to add à little black 


% 


flux, to prevent or repair the, calcination. which 


may be made during its fuhon,,, © © 

The acid of vinegar diſſolves all ſubſtances 
upon which other acids can act, and forms with 
them neutral falts, ſome of which have particular 
names, but which all might be called acetous 
ſalts. 'F 5 1 | 15 275 


a 4 8 
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Wich calcareous earth this. acid forms falts that 


in cryſtallizing ſhoot into filky ramifications and 


vegetations. Theſe ſalts are named from their 


earihy baſes, ſalt of chalk, ſalt. of crabs-eyes, Nc. 


Wich fixed vegetable alkali it forms a very pun- 


gent and very del iqueſcent ſalt, called regenerated 
tartar, or terra foliata tartari. See TERRA Fo- 
Ae eee e e eee ee 
With fixed mineral alkali it forms a neutral 
cryſallizable ſalltt . | 


Wich volatile alkali it forms an acetous ammo- 
{| niacat ſalt, called ſpirit of Mindererus. 


. 11. 
Com- 


ee. 


ormed 


with vi- 


negar. 
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Beccher and Stahl upon the production of vi-“ All the combinations of the acetous, acid with 


metallic 


etl 


§. 12, 
Acctous 
ether. 


1. 
Affinities 
of vinegar 


1 
14 
addin; bi- 
rit of wine 
to vinegar, 


may occaſion a dangerous tranſlation of 


lately made by the Count de Lauraguais. See 


ACID (ACETO US) 
metallic ſubſtances have not. been yet examined. 


he combinations of this acid wich lead and with 
copper are beſt known, becauſe they furniſh ſe- 


veral prepatations ufed in painting, 'and ſome 
other arts. This acid: united with copper forms 
verdigriſe and cryſtals of Venus; and with lead forms 
ceruſs, and falt or ſugar of lead. Ses theſe ſroeral 
articles, The vinegar in which lead is diflolved 


is called vinegar of lead, and is ſometimes uſed ' 


as a coſmetic; for repelling cutaneous eruptions. 
But this coſmetic ought not to be employed but 
under the direction of a prudent phyſician, as it 
the mor- 
bid humour to other parts. N 
Mercury diſſolved firſt 


by nitrous acid, and af. 


terwards precipitated by fixed alkali, is quickly ſo- 


luble in vinegar, with which it forms a mercurial 


acetous falt. The cryſtals of this ſalt are ſhining 


ſilver- like plates, not very ſoluble in water, Ser 
p ip ht5 hes] 
Vinegar very much concentrated, as the rectified 

ſpirit of Venus, or radical vinegar, being diſtilled | 
with equal parts of highly rectified ſpirit of wine, 

furniſhes a liquor which has all the eſſential cha- 
racters of ether, or rather is a true ether, called 
acetous ether. The diſcovery of this ether was 


L 


ErRER (Ac Tous.) | . 
Vinegar being an oily, ſpirituous, vegetable acid, - 
is much weaker than mineral acids, which are leſs 
compounded. Accordingly all acetous neutral 
ſalts may be decompoſed by any mineral acids, ex- 
cepting the vitriolic acid when very much fulphu- 


rated, which cannot be confidered as a pure acid, | 


According to Mr. Gellert's Table, the affinities ' 
of the acetous acid are in the following order: in- 
flammable principle, zinc, iron, copper, lead, and 
biſmuth. Gold, ſilver, tin, and mercury, are 
marked in this table as incapable of uniting with 


| this acid. [MJ 


1 (ty To: the above article by Mr. Aacgner, ſeveral 


uſeful additions concerning the preparation of vi- 
negar are given by Mr. Leonbardi, in his German 


- tranſlation of the dictionary of chemiſtry. - 


It is known that the beſt vinegar may be made 
by adding frequently to the fermenting liquor a 
little ſpirit of wine. See Fundament Med. Mat. T. i. 
Francof.: 1767. and alſo Boerhaave Chem. t. ii. proc. 
50. But Mr. Wiegleb affirms that this addition is 
uſeleſs; that all the ſpirit of wine thus added flies 
off during the fermentation; and that no differ- 
ence can be perceived between two portions of the 
fame wine, which have been expoſed to proper 
circumſtances for the acetous fermentation, and to 


one of which, ſome ſpirit of wine had been added, 
While the other had none. Upon this Mr. Weber 
; obſerves in his Treatiſe on Fermentation, that 


E n ] 


mentatation has been carried on. 


ACTD(ACETO un 
in Miegleb's experiment, it does not actually do fo 


and more agreeable taſte, but allo greater ftrength 
of acidity, as appears from chemical trials. I he 


WW .- 


and 'alfo 
ſpoiling. 3 | 
In the ſame manner as wine is more ſpirituous, 
the leſs violently it has been allowed to ferment, ſo 
vinegar will be the better, the more gently its fer- 
Weber found 


prevents any part of the vinegar frem 


; however the ſpirit of wine might have evaporated 
when mixed with vinegar; but that vinegar, by 
this mixture, acquires not only a more penetrating 


ſpirit of wine ſeems to give to the acid, a greater 
power of affe ching the" nerves. of taſte and ſmell, 


F. 75. 
Gualtty of 
vinegar im- 
proved by 


| perry, farmaceous grains, 


that cyder and perry gave a very weak vinegar, 


veſſels were ſtopt with paper, they yielded a very 
ſtrong vinegar, which contained much inflamma- 
ble ſpirit united with it. 


ſucceed better than larger veſſels for the prepara- 
tion of vinegar. Elemens de chymie, Dijon, tom. iii. 
The authors of theſe Elements obſerve alſo, that by 
conducting the operation very ſtowly the vinegar 
acquires ſtrength and an aromatic ſmell. (ibid.) 

| Good vinegar may be prepared alſo from cyder, 


preparation of vinegar from cyder and frui 
conducted nearly in the ſame manner, as is 
for wine. The apertures of the veſſels are to be 


between 60 and 70 degrees of Fahrenheit's thez- 
mometer, and ſome good vinegar is to beadded as 
a ferment. In a day's time, the liquor will be co- 
vered with a-ſkin, which muſt not be diſturbed. 
| That all the liquor is changed into vinegar may be 


vhich muſt be. ſtopped: and put in a warm place. 
If no viſcid matter appears, the operation may be 


into a clean veſſel, and kept in- a cold place. See 
Weber's Treatiſe, and les Elemens: de chymie.” Dijon. 
In a ſimilar manner, beer may be converted into 
, vinegar. In order to deprive the beer of its bitter- 
neſs, it is uſual-to pour it into a large kettle, and 


then to be reduced by boiling to two thirds, or 
half its quantity; and after it is perfectly cold, and. 
' ſome pepper or muſtard has been added, together 
with ſome leaven, it is to be poured into a vinegar 


bruiſed "wheat or barley may be ſcalded with hot 
water, allowed to ſtand twelve hours, and then 
mixed with more hot water. The liquor ſepu- 


the 


TY, 4 
2 beer, 
carefully ſtopt with paper, and expoſed to a heat Gc. 


known by putting fome of it into a glaſs phiab 


Judged to be compleat; and then the vinegar muft 
be poured from its dregs (which would corrupt it). 


rated from the grains by a fieve, may be mixed 
wich lees of wine, and converted into vinegar, 


flowneſs of 
| . fermenta- 
when fermented in open veſſels; but that when the tion, 


It is probably owing to 
| the fermentation being more moderate in ſmall 
veſſels than in large, that the former are ſaid to 


F. 16. 


and even from mill. The Vinegar 
ts is to be Made from 
e cyder, per- 


rains, 


to extinguiſh. a, red hot coal in it. The beer is 


caſk. and ſet in a warm place to ferment, Alſo. 
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' method of 


freparing 


a vinegar 


Jrom whey 


of milk, 


\- $18, 
Scheele's 
metiod of 


making a 


wexur 


Fm milk. 


mg hy vinegar, when large quantities are not required. firſt, and then put them into a kettle full of water 
5 Alſo earthen or | 
ſtone ware veſſels may be ſafely employed (Malo- jan hour's time, the bottles are taken out of the 

Poe and corked. The vinegar thus boiled keeps 
for ſeveral years, as well in open air, as in half- 
filled bottles, without growing turbid or mucila- 


on the diſ- 


Til lation of 
Din gar. 


rials, a- copper alembic may be uſed, the inner 


very moderate and raiſed gradually, and when 
about half of the vinegar is diſtilled, more vinegar 
made previoufly hot may be added to the alembic, 


viſes (Exp. hiftory mat. med.). In order to prevent 


| however is not economical enough, with regard to 
fuel, to be practiſed, where large quantities are diſ- 


vinegar from the whey of milk, by adding a. 
- ſufficient quantity of good vinegar, and by giving 
it time enough for the fermentation, This vinegar 
may be then concehtrated to a proper ſtrength by | 


Lotuſty has affected this, by keeping milk which 


Upon this let a glaſs head be put, and to the beak, 
which ought to be wide, a pipe made of pure tin | 
_ ought to be fitted and made to paſs as uſual, 

through a veflel filled with water (Wallbaum 


ſmell and taſte, it is neceſſary to obſerve the co 
lour of the drops that diſtil, and to regulate the 
degree of heat, and alſo to ſupply plenty of cold 


tilled liquor has acquired ſome degree of empy- 
To prevent this empyreuma with certainty, Wedel 


* recommends to plunge the copper alembic into a 
_ kettle filled with water, through which medium 


5 — oe ten RR 


) 
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ACID (A&ETOUS) 


ſeparates ſlowly. Mr. Weber directs to prepare a 


. e Hal 
Mr. /Fegleb* recommends to add to two quarts 
of They, two ounces of tartar, two handfuls of 
grape ſtalks, and a quarter of a pint of wine vine- 
gar, in order to obtain a good  milk-vinegar. : 
Scheele obſerving that milk-vinegar differed from 
wine-vinegar, principally in wanting the matter 
which furniſhes ardent ſpirit, added fix ſpoonful | 
of brandy to a kanne of mill, which he then ex- 
poſed to warmth, and thereby converted: into vi- 
negar, which required to be ſtrained through a 
cloth, and then preſerved in bottles. But as milk 
is ſuſceptible . of the ſpirityous fermentation, there 
is no doubt but it may be changed into vinegar, 
without addition; and accordingly, Mr, Oferet/- | 


— 


— 


— 


yo 


had fermented in a warm oven three days. 
Glaſs veſſels are fitteſt for the diſtillation of 


(Boerh, Elem. T. ii. pr. 51.) 


uin med. chem. Tom. i. 308.) But where larger 
veſſels are required than can be got of theſe mate- | 


ſurface of which ought to be ſmeared with greaſe. 


Ind. pharm. p. 11.) The fire at firſt ought to be 


and the diſtillation continued, as Dr. Lewis ad- 


the diſtilled vinegar acquiring an empyreumatic 


water to” cool the pipe. If nevertheleſs the diſ- 


reuma, it ought, to be rectified in a glaſs retort. 


the heat is to paſs to the alembic. This method 


$ ö 
Fat? „ ; 7 4 5 


TELE OTS; Naturlieb, Mag. p. 2444. oy 


I 
the ſame manner as directed for beer. See Wal- 
lerii Chem. phj. Tem. i. The preparation of vi- 
negar from farinaceous grains requires longer time 
on account of the quantity of viſcid matter which 


copper (Spiel man Inſt, hem, exp. 51.) But the 
principal impurity proceeds from the action of the 
vapour on the ſtill-heads of copper, and from pipes 


tained in vinegar is diſcovered by a degree of opa- 


cilaginous mouldy cruſt gathers on its furface, 


cluſion of air, or by diſtillation. But Mr. Scheele 


carefully: or, if any one ſhould be afraid of tin 


for pharmaceutical purpoſes, in the preparation of 


common vinegar, ſoon grow turbid, and looſe their 
oe, nl let 1765 


the method propoſed of purifying this concentrated q 
again from the neutral ſalt, formed from vegetable 


fixed alkali and vinegar, called terra foliata tartari, 
is not effectual, becauſe the _ of the ſulphu-. 


| opt. acet. concent, Fc. p. 7.) He forms a neutral 
and in conſequence of the property which this falt 


4 | the vegetable foliated earth has not, he obtains - 


ACID (ACETOUS) | 
tilled, Vinegar when bgiling hot does not attack 


made of a mixture of lead and tin. Tin con- 


city which this metal gives to che diſtilled vinegar, 
which. when pure is perfectly limped. The pre- 
ſence of copper will be diſcovered by ſaturating 
the vinegar with volatile alkali, which will produce 
a blue colour, if copper is contained; and lead ine: 
will be diſcovered by the white precipitate: formed 
ou adding fixed alkali, or vitriolic acid. ( Leonbardi.) 
Vinegar is apt to ſpoil by keeping; eſpecially in F. 20. 
warm weather. It grows turbid, and a thick mu- £0: to 
preſerve 
while the acidity is gradually deſtroyed. The 
weaker the vinegar is, the more liable it is to this 
defiruRion. _ It may be prevented by a perfect ex- 


has propoſed the following method more applicable 
to common ule. 7 ITY Re 
Put your vinegar into a. well tinned kettle, and 
make it boil for a quarter of a minute over a ſtrong 
fire, after which it is to be immediately bottled 


being pernicious to health, he may fill his bottles 
upon the fire; after the water has boiled for about 


ginous. It likewiſe may be uſed with advantage 
the compound vinegars; which, if prepared with 


With reſpe& to the concentration of vinegar, by F. 21. 
ſaturating this acid with. fixed alkali, and after- Remarks 

wards ſeparating it by adding acid of vitriol, and 3 
by diſtilling the diſengaged acetous acid, Leonhardi gf vinegur. 
obſerves that the concentrated acid thus obtained 


has always a mixtute of ſulphureous acid, pro- ac, 


ceeding from the action of the vitriolic acid on the 
inflammable matter of the vinegar; and alſo that 


vinegar” from the ſulphureous acid, by dillilling it 


reous acid is leſs than that of the vinegar to the 
fixed alkali, A purer acetous acid is obtained by 
a method recommended by We/ftendorf (Dip. de 
ſalt by ſaturating mineral fixed alkalt with vinegar, 
has of being eaſily cryſtallizable, which property 


ſaline 


ACID (ACETOUS) 


faline cryſlals free from the inflammable matter of 
the vinegar; and accordiagly the acid obtained 
from it by adding vitriolic acid and ſubſequent 
diflillation, is frequently, at the firſt operation, free | 
from ſulphureous acid; and if not ſufficiently free, 
it may be purified by a rectihcation with addition 
of ſome mineral fixed alkali; © 2 9 808 
The cryſtallization of a concentrated or radical 
vinegar, obſerved by the Count de Lauraguais, and 
conlirmed by the Marquis de Courlivron is a curious 
phenomenon, It takes place only with the laſt | 
portions which paſs over in the diſtillation of ra- 
dical vinegar. The cryſtals appear in form of 
plates and of needles. The Marguis de Courten- 
vaux, imagines that the cryſtallization is owing to 
a ſulphur-like mixture of acetous acid and phlo- 
giſton. Leonliardi is inclined to believe that there 
is an analogy between theſe cryſtals and the white 
ſalt of copper, which Laſſone expelled at the end 
of the operation of the ſpirit of copper. This 
ſalt was at firſt very white, and it fixed upon 
the neck of the retort pretty thick, but unleſs. 
it was quickly collected, the vapours that ſuc- | 
ceeded conſumed it. Expoſed to air, the falt at- 
tracts moiſture, runs and becomes greeniſh. It 
is uncommonly. light, and in ſo ſmall quantity | 
that from a pound of verdigriſe, ſcarcely five or 
ſix grains of it can be collected. Its taſte is acrid, 
auſtere, aſtringent, very unpleaſant, and perma- 
nent. It is ſoluble in water, and parily in ſpirit 
of wine, leaving a yellow powder that is entirely 
ſoluble in volatile alkali, and which burns with a 
green flame. Volatile alkali acquires from this 
ſalt a blue, and litmus a red colour. The vitriolic 
acid, does not expel any conſiderable vapour from 
it, This white ſalt conſiſts of acetous acid and 
copper. „ nb 9 8 5 
29. Radical vinegar has been conſidered only as a 
Fling purer and more concentrated acetous acid. How- 
Herence ever there is great reaſon to. believe, that there is 
eve? Ta- an eſſential difference between them; the radical 


C, 22. 
te cryſ-, 
plli:ation 
radical 
nezar - 


<a. od 


6 


Ld 


y. 


* 


cal vine- 
gar and | 
common tous; it forms with them more perfect combina- 
xce 045 acid tions, and it is leſs volatile. Theſe differences are 
proved by Mr. Bertholet ( Roxier's jrurn. de phy/. 
3 . fn 00h, nbc 6 $_ 
Dir. Bertholet obſerves, that the acetous acid con- 

centrated by froſt, was of the ſpecific gravity of 
1,0178, whereas that of the radical vinegar was 
1.0404; and that when the radical vinegar was 
diluted in water ſo as to become equal in denſity to 
diſtilled vinegar, it differed much from this acid in 
- ſmell and taſte. ; 
'  Leafſme obſerved that radical vinegar cryſtallizes 

when united with volatile alkali. Bertholet has 

obſerved the ſame with fixed vegetable alkali, the 

ſalt formed conſiſting of flat, tranſparent, flexib'e 

cryſtals, which draw moiſture ſlowly from the air, 
and deliqueſce, He compared together, the ſalts 


| 


* 


N 


properties. 


the aerial principle, and b 


— 


acid has a ſtronger affinity to alkalis than the ace- 


Mr. Macquer follows Stahl and Boerhaave, and at- 


wende iq og 


* 


ACID. (ACETOUS) 

formed by uniting vegetable alkali with acetous 
acid, and with radical vinegar, He found that the 

acetous ſalt” rendered ſyrup of violets green, but 
that the radical falt did hot alter its colour. He 


- obſerved alſo that the radical ſalt required a ſtronger 


fire to expel part of its acid; was alſo whiter, and 
had a leſs acrid taſte. than the acetous acid, and 
cryſtallized without difficulty by addition of wa- 


ter. When radical vinegar was poured on the ace- 


tous ſalt, and the ſolution evaporated and cooled, 
cryſtals were formed ſimilar to thoſe which proceed 
directly from a mixture of alkali and radical vine- 
gar. The liquor ſeparated by diſtillation, was the 
acetous acid, for it formed with vegetable fixed 
alkali, a foliated earth. | DOES 
When cryſtals of verdigriſe are difiiled. in or- 
der to get the radical vinegar, the cupreous reſi- 
duum is not in the ſtate of calx. It is not ſoluble 
in concentrated acetous acid. It gives nitrous gas, 
when mixed with nitrous acid, and has metallic 
Bertholet believes that in the diſt illa- 
tion of cryſtals of verdigriſe, the acctous acid gives 
to the copper phlogiſton, and receives from it 
y this alteration is con- 
verted into radical vinegar. 38 
It ſeems probable that the radical vinegar con- 
tains a larger proportion of the aerial principle in 


- 


its compolition than the common acetous acid; 
by which it undergoes a change ſimilar to that 
of the marine acid, 
dephlogiſticated marine acid, as it is called, and 
thereby acquires new and more active properties. 


when converted into the 


This air it may acquire from the metallic calx, 
which being deprived of its air, is reduced to its. 
metallic ſtate. "Thoſe who believe in the phlogiſton 
of metals may explain, by ſaying, that the. acid is 
dephlogiſticated, by imparting its phlogiſton to 
the metal, which is thereby metallized. | 
It appears however, to be a very diſtin acid 
from common acetous acid, and deſerves to have 

its properties and compounds further inveſtigated. 


The opinions of chemiſts vary in their explana- . 24 _ 
tion of what happens in the acetous fermentation. i, pat. of 


a os i , Jermenta- - 
tributes the formation of vinegar, to the union of fon and 


the acid of the wine with ardent ſpirit. But acid. 
Mr. Poerner remarks, that although vinegar may 
be ſaid to be ſpirituous, yet when the fermenta- 


tion has been completely performed, it exhibits no 


ſigns of the inflammable ſpirit of the wine; which 
ſeems, by means of the acetous fermentation, to 


| be loſt, although it conduces to the production of 


a finer vinegar. Wiegleb, Weber, and alſo Mr. 


Weigel. in his notes on Morveau's Elements of Che- 

miſtry, deny that ſpirit of wine enters as a conſti- 

tuent part of vinegar. Whether ſpirit of wine 

does enter as a conftituent part of the acetous acie 

or not, this appears certain, that ſome inflammable 
of 

the: 


ſpirit may be exhibited, either by. concentration 
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| - ACID: (ACE rang I. 
« the vinegar by evaporation, as the Count de Laura- 


guais has ſhewn, or by dillilling the compounds 
ar and metallic ſubſtances, as ver- 
lead, &c. in which operations, an 


| Formed by vine 
digriſe, ſugar of 
TS inflammable ſpirit is diſengaged. 
Analog) o Experiments ſeem to ſhew. ſome a 
the compoſi- tween the com 
tion Facet- of acetous acid. 
ous acid Stall maintains that 
* Yſperit tially into the compoſition of vinegar. He ſays 
_* that if recent roſe-leaves be moiſtened with ſpirit 
of wine, and kept in a glaſs matraſs; or if their 


nalogy be- 


- 


juice be mixed with ſpirit of wine, and kept and 


| ſhook frequently, a vinegar will be formed in which 
no ſpirit of wine appears. And he relates, that if 
ſpirit of wine is added to citron juice, previouſly 
ſaturated with crab's eyes, that in time a depoſition 
will happen, 
be formed. 
Beaumè obtained 
vitriolic ether, Męſtrumb + has produced vinegar 


by n ee: abſtraQing ſpirit of nitre from ſpirit 


of wine. .He obtained alſo by the ſame proceſs, 


* 


acid of ſugar and fixed air; and he converted the 


acid of ſugar into vinegar, by continuing the diſ- 
tillations of the ſacharine acid with ſpirit of nitre. 
He alſo obtained vinegar by diſtilling acid of tartar 
with manganeſe, oil of vitriol, and water, Mr. 
. 26. 
Acids of 
fuzar and 
of tartar 
converted 
into the a- 
celcus acid, 


united with more or leſs phlogiſton. 
cording to the doctrine of thoſe who believe in the 
exiſtence of phlogiſton, the acetous acid may be 


3. 25. in ſulphur. The convertibility of the acids of 
Identity of ſugar and of tartar into the acetous, ſhew that 
tie acids of theſe ſeveral acids are but modifications of one ſub- 
Agar, lar ſtance, whether this modification conſiſts in more 
Is __ er leſs phlogiſton, or in its combination, with more 
* * or leſs pure air. Some curious facts tending to 
ſhew the analogy and apparent identity of the acids 
of ſugar, tartar, vinegar, under different modiſi- 
cations, and the convertibility of the two former 
acids into the acctous, have been lately noticed by 
chemiſts, Scveral of theſe facts are collected by 
Dr. Crell in the following extract of a letter, pub- 
liſhed in the Journal de phyſigue, Odlober 1788. 
Chem iſts have always endeavoured to inveſti- 
gate the nature of vegetable acids; and the diſco- 
very of their conſtituent parts, would certainly be 
an highly intereſting event. I think I can ſhew 


F. 28. 
 Farwus 
modes of 
pro«tcing 
acetors acid 
without the 1: 7 . ; a 
ecetous ſer- this primitive acid is contained in ihe pureſt ſpirit 
mentaticn, of wine. The following are my proofs : 


Kleine phyſikaliſch - chemiſ h 
Weſtrumb. | : 


* Stakl's treatiſe on Salts. 


| 1. . 


e ab iar dlungen von 


99 


poſition of ſpirit of wine and that 


ſ pirit of wine, enters eſſen- ä 


and a vinegar or vinous liquor will 


2 vinegar from the reſiduum of 


4 kali, it conflitutcs cream of tartar. 
We/trumb believes that its appearance, either as vi- 


negar, or as acid of ſugar, depends on its being | 
Thus ac- 


conceived to exiſt united with phlogiſton in ſpirit of 
wine, as vitriolic acid is believed by them to exiſt 


that they may all be converted into one ; and that 


ACID (ACETOUS) 

1. If the reſiduum of dulcified ſpirit, of nitre be 
boiled with a large quantity of nitrous acid, care 
being at the ſame time taken to condenſe the va- | 
pour by a proper apparatus; and if the liquid which | 


24 J 


| 
, 


has paſſed over be ſaturated with vegetable alkali, 
nitre and terra foliata tartari will be obtained. If 
the latter be ſeparated by means of ſpirit of wine, 
| the vinegar may be got by the ordinary proceſs. 
2. Upon boiling the reſiduum over again with 
nitrous acid, the ſame products are obtained. Ihe 
-oftener this proceſs is repeated, the leſs is procured 
of acid of ſugar, and at length no veſtige of it is to 
3. If pure acid of ſugar, completely formed, be 
boiled with twelve or fourteen times its quantity of 
nitrous acid, the former. diſappears, and the re- 
ceiver is found to contain phlogiſticated nitrous 
acid, vinegar, fixed air, and phlogiſticated air, and 
in the retort there remains a little calcareousearth. 
4. If acid of ſugar be boiled with fix times its 
quantity of vitriolic acid, there will be found in 
the receiver, vinegar, phlogiſticated vitriolic acid, 
fixed air, and in the receiver, pure vitriolic acid. 
5. By ſaturating the reſiduum of dulcified ſpirit 
of nitre with chalk, there is found an inſoluble - 
lalt, which, on being treated with vitriolic acid, 
yields a real acid of tartar; for, with vegetable al- 
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8 * 
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2 = 
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6. If the liquor, from which the tartariſed lime, 
was procured, be evaporated, there will remain a 
dark coloured matter, which yields, on diſtillation, 
empyreumatic acid of tartar, and a ſpongy coal. 
Hence it appears (continues Dr. Crell) that ſpirit 
of wine conſiſts. of acid of tartar, of water, and 
phlogiſton; ſo that it is a native dulciſied acid; 
and nitrous acid, on being mixed with it in mode- 
rate quantity diflodges the acid of tartar. If more 
nitrous acid be added, the acid of tartar is converted 
into acid of ſugar and phlogiſton; and, by adding a 
new portion of nitrous acid, the acid of ſugar is 
changed intq vinega g,, IH 

7. If one part of acid of ſugar, together with 
one and a half part of manganeſe, be boiled with a 
ſufficient quantity of nitrous acid, the manganeſe 
will be almoſt entirely diſſolved, and vinegar, with 
phlogiſticated nitrous acid, paſs over into the re- 
COVER: 33 69 ; Thy dn ; 

8. If acid of tartar and - manganeſe be boiled 
with vitriolic acid, the manganeſe will be dil- 
ſolved, and vinegar, with vitriolic acid, will be ob- 
tainedd. 5 a We roy 

9. When acid of tartar, manganeſe, and nitrous - 
acid, are boiled together, the manganeſe is diſ- 
ſolved, and vinegar, together with phlogiſticated 
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had 


nitrous acid, is obtained. „ | 
10. If acid of tartar and ſpirit of wine be di- 

| geſted together for ſeveral months, the whole is 

converted into vinegar, and the air in the veſſel be- 

| comes partly fixed, and partly phlogiſticated air. 1 
| a | | II. 


11. If ſpirit of wine be boiled with vitriol ic acid 


- 


and phlogifticated air: 


* = 


Ts Spirit f wine, by being 


and 'manyaneſe, it will be converted into vinegar, 


” . 


was obtained," 


Hence it follows (according to Dr. Crell) that 
the acids of tartar, and ſugar, and vinegar, are mo- 
difications of the ſame acid, as it contains more or 
| greateſt 
quantity; the acid of ' ſugar a little leſs: and vi- 
negar has the ſmalleſt quantity. In theſe experi- 


leſs phlogiſton. The acid of tartar has the 


ments it is neceſſary to employ nitrous acid and 


fixed alkali, without any admixture of marine 
acid; otherwiſe the obſerver will be led into miſ- 


92. ; 
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According to Mr. Weſtrumb's analyſis, a reſin 


may be obtained from the reſiduum of vitriolic 


ether, which contains vitriolic acid, vinegar, Glau- 
ber's ſalt, ſelenite, calcareous earth, filex, iron, and 


phoſphoric acid. 
The experiments 


"tween the'acetous acid, fpirit of wine, tartar, and 
ugar; and they ſeem to ſhew the exiſtence, 
of a common principle or baſis in all of them, 
modified either by the addition of another princi- 
ple not common to all of them, or by different | 
» 39- proportions of the ſame principle. Thoſe who: 


Pg 


acid of f 


Theories 


. _ maintain the exiſtence of phlogiſton, will probably 
ae attribute the differences of theſe ſubſtances, to the 


matron ff; 5 
acetous greater or lefs quantity of this principle, united 
acid by dif with ſome common baſis. 
2 au- 
OS. EA: | p , 0 . 2 22 ; * : 
matters, conſiſt of peculiar acids united with phlo- 
giſton. "They will therefore: conſiſtently with 
their general theory, conſider ſpirit of wine as a 


compound, formed from the union of phlogiſton 


with acetous acid, and they will explain the ace- 
tous fermeptation, by, the ſeparation of a portion 
of the contained phlogiſton from the vinous ſpi- 
Tit. Accordingly Dr. Crell, in the above quoted 
extract, conſiders all the vegetable acids as modifi- 
cations of one primitive acid, and that this acid is 


. | 1&3 5 3-2 58 F 12 | 's 4 0 8 : 
contained in ſpirit of wine. To this opinion Mr. 
Morbeas (Elem. de chym. iii. 5.) adds alſo the 


 abſrptian, of fixed air as eſſential in the proceſs. 


He quotes an experiment of Mr. Beriholet, who, 


© by diftitling foliated earth, obtained a good deal of 
fixed air, and concludes that the acid conliſts of 
this gas mixed with inflammable gas, together 


* 


the acetous fermentation, the acid combines inti- 


mately with the inflammable part. None of theſe 
opinions are quite ſatisfactory. The production of 


. 4. 
Rem t 5 4 Vt * : 4 „ 232 p . * i 
— theſe _ acetous acid by treating ſpirit of wine with other 


theories. acids, docs not prove that the acetous acid was 


* 
2 * 

- 
T a3 | 
1 * + 


perit id obſervations which have 
been made prove evidently a ſtrong analogy be- 


ine, ſulchur. According to their doc- 
trine, ſulphur, phoſphorus, and other inflammable 


contained in the ſpirit of wine, but only in con 


E 


AID actrous 


currenee with other proofs, that they both contain 


ſome common principle. There is no fad ad- 


Auuced to ſupport Merveau's opinion, that fixed air 

5 diſtilled upwards 

of twenty minutes from cauſtic alkali was changed 
into vinegar, and a conſiderable quantity of water 


is abſorbed during the acetous fermentation; or. 
that the preſence of this fixed air is neceſſary. The 


decompoſition of all vegetable acids by heat, and 


the ay gy therefrom of fixed and inflammable 


ſes, thew that theſe acids contain ſome of the 
vin principles as theſe. elaſtic fluids, but do not 


prove that the gaſes exiſted in the acids. We have 
good reaſons to believe that acetous acid does not 
contain any | 
none when vitriolic acid is added to it, or to fo- 


liated earth. Nevertheleſs, I think the opinion 
-which I gave in the Treatiſe on gaſes, ſubjoined to 
the ſecond edition of Mr. Macguer's Dictionary of 
Chemiſtry ſufficiently proved by experiments, name- 
Jy, that vegetable and animal acids are in a great 
' meaſure convertible: by heat into fixed air. Thus 
Hales has ſhewn the great quantities of this gas 
which tartar yields on diſtillation. Bertholet has 
obtained the fixed and inflammable gaſes from fo- 
liated earth; and Dr. Higgins has verified this ex- 
Higgins 

experiments and ob ſerv. relating to acetous acid, &c.) 


periment, and deduced the quantities. 


From 7680 grains of foliated earth, the following 
reſults, were obtained by diſtillatin. 


| | Grains. 
Cauſtic alkali - - - - 23862, 994 
Firable aii: - - 1473504 


DE = RE WW G8 » 
Deficiency attributed principally e WR 
0 <a 160% 
In this analyſis, it is to be obſerved, that the in- 
flammable gas procured at different periods of the 
proceſs was of different denſities, and that a mix- 


' "Water condenſed' - =" 2340 


ture of the firft and laft portions had a ſpecific gra- 


vity which was to that of common air, as 19 to 
28,8. - From this great denſity it is evident, that 


the greateſt part muſt have been fixed air com- 


bined with the inflammable gas; of which com- 
bination we have many inſtances in the experiments 


of Dr. Prigſiley, and others. As fixed and inflam- 
' mable gaſes may be obtained from every vegetable 
matter by fire, nothing can be applied from theſe ex- 
perimenis to explain particularly the nature of the 


fixed air ready formed, for it yields 


acetous acid, excepting that it contains ſume of the 


common inflammable matter of the vegetable king- 
with oil and phlegm. Mr. Macguer thinks that in | 


dom, and eſpecially of the matter common to ve- 


getable acids, all which alſo when analyſed farniſh 
1 rge quantities of theſe two gaſes. EAT 


Although we are far from the knowledge requi» 
ſite to give a complete theory of the acetous ler- 
mentation, yet it may be uſeful to explain the 
ideas that appear the moſt probable. In all the 


C. 41. 
he theory 
which ap- 


pears moſt 
probable to 


inſtances the author, 
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ACID! (ACETOUS). 


inſtances that we know of the formation of acids, 
whether effected by combullion, as the acids of 
ſulphur and phoſphorus z. or by repeated ab- 
ſtractions of nitrous acid, as in the proceſs. for 
making acid of ſugar, a very ſenſible. quantity of 
pure air is abſorbed. In the caſe of combuſtion, 
we know, from the weight acquired, that there is 
a great abſorption of air; and in the latter caſe, 
of acids being produced by application of ni- 
trous acid, as this acid conſiſts of nitrous gas 
and pure air, and as in theſe operations, a quan- 
tity of the nitious gas is expelled, there ſeems ; 
little doubt, but there alſo, the pure air. of. the 
nitrous acid is united with the ſubſtance, em- 
ployed in the formation of the new acid. Hence. 
from all that we know, the abſorption of air, 
takes place in all acidifying proceſſes. But it alſo 
actually takes place in the acetous fermentation, : 
. as has been obſerved, particularly by the Abbé 
| Rozier. Aud it is generally known that air is ne- 
ceſſary in the proceſs for making vinegar, There- 
fore we may conclude, that in the acetous fer- 
mentation, as in other acidifying procefles, air is 
abſorbed; and that by uniting with ſome inflam- 
mable baſis it forms the acid, The next queſtion; 
is, what is the baſs? From the experiments above 


x 


ir ey; 


1 26 


] explode like inſlammahle gas. ( Meſtendot loc: cit. 


does not appear till near the end of the opera- 


ACID: AcETovs) 

9. 44. p. 44.) Iron always during its ſolution in 
concentrated vinegar produces au expulſion of 
inflammable vapours, which however do not 


9. 370% o ik ii en edit Jen 3» fe 
According to the explanation given of the ſor- 
mation of vinegar, from ardent ſpirit and air, 
we may eaſily underſtand why the addition of ar- 
dent ſpirit to fermenting liquors contributes to 
the ſtrength of che vinegar, and alſo to the pre- 
ſervation of it, as it furnithes a conſtant ſupply of 
material for the progreſs of the acetous fermenta- 
tion; ſor until this fermentation can no longer be 
ſuſtained, the putrefactive proceſs.does not com- 
mence. The ardent ſpirit thus added, by union 
with air, is converted into vinegar, and there- 
fore does not appear upon diſtillation, unleſs it be 
ſuperabundant. An inflammable vapour however 
does appear at the latter end of the diſtillation of 
concentrated vinegar, and in the operation for 
procuring radical vinegar from verdigriſe; but 
in theſe inſtances, as the inflammable vapour 


tion, it is probable, as we have already obſeqved, 
chat it did not exiſt as ſuch, previous: 10 the ope- 
ration, but that it is owing to the decompoſition 


quoted of the formation of vinegar by means of | of a part of the vinegar; the metal taking from 
| ſpirit of wine, it ſeems probable either that this | it ſome Former of its air. Metals however, ' - k 
ſpirit is the proper baſis of the acetous acid, or” Teem to take leſs air from this than from any other 111 


that it contains this baſis; and from the con ver- 
tibility of the acids of tartar, and of ſugar into 
the acetous acid, by the proceſſes above deſcribed, 
it ſeems probable that theſe alſo contain the ſame. 
common. baſis, which being united with a deter- 
minate proportion of pure air, forms acid of tar- 


tar, with a larger proportion forms acid of ſugar, And the different ſtates of the acids obtained in 


and with a ſtill larger the acetous acid. 


acid, when expoſed to the ſame operation. For 
whereas metallic ſalts formed with vitriolic, ni- 
trous, and marine acids, when diſtilled, leave 
their metals in a calcined flate; the copper in the 
proceſs for obtaining radical vinegar from cryſtals. 
of verdigrile, is left in a ſtate nearly metallic. 


diſtillation correſpond with the differences in the 


An inflammable ſpirit is ſaid to appear at the refiduary metals: for the acids obtained from the 
end of the diſtillation of radical vinegar from: | ſalts compoſed of the vitriolic, nitrous, and ma- 
verdigriſe. Now if the ardent ſpirit were con- rine acids, are deprived of their due proportion 
_ tained in the verdigriſe, as it is more volatile than | of air: that is, the vitriolic acid is ſulphureous, 
the acid, it ought to come over firſt; but as it ap- | the nitrons is what is called phlogiſticated, and 
pears only towards the end of the diſtillation, it | the marine acid is alſo of the kind called phlo- 
| | HA to be formed in the operation; and I ima- | gillicated; notwithſtanding that during the ſo- 
gine, that the metal, when almoſt deprived of its | lution in theſe acids, there is often a conſiderable 
acid, attracts ſome of the air of the remaining | quantity of air abforbed from the atmoſphere, 
acid, and the part or bafis of the acid thus de- belides the quantity contained in the acid em- 
prived of its air, becomes then an inflammable | ployed in the folution, and beſides that much 
ſpirit, and in fome caſes an oil appears. But as | of the inflammable matter of the acid is expelled - 
— quantity of acid thus decompoſed is very | during ſolution, in form. of inflammable and ni- 
ſmall; and as therefore very little air remains | trous gaſes. )) 8 
united with the metallic part of the verdigriſe, the * We muſt not imagine, that we are yet able to 3 
copper appears rather in a metallic than calciform | explain completely what paſſes in the acetous fer- * 
fate after the operation. But zinc during its ſo-| | mentjtion, or that the acetous acid is a compound 
lution in concentrated vinegar decompoſes the | of mere ſpirit and pure air. Beſides this combi- 
acid, as it does the vitriolic and other ſtrong acids, | nation of ſpirit and air, it is obſerved that a pre- 
and accordingly inflammable vapours are pro- | cipitation always takes place before the fermenta- 
duced; and what is remarkable, theſe vapours | tion is completed, of ſome mucilaginous matter, 
have a ſulphureous ſmell. (Weſtendorf loc. citat. | which diſpoſes the vinegar to putrefy, and. from 
| e 1 15985 eee een 
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. It therefore well deſerves to be acquired. | 


| lieve that we have ever obtained the acid entirely 


not eſſential Ipirit of wine is treated with the nitrous and vi- 


a tallowlike oil, which remained undiſſolved upon 


4 43. 


acid of ani- 
mal origin, 


A N ſome earths and moſt of che metals; and with 
lle acetons theſe baſes it forms compounds, ſome of which 


reduced to a regularity of figure. 


Aceldb [AC ETO US) 
which it therefore ought to be carefully Teparated. } 
Stall affirms that without à depoſition of fuch ſe- 
diment, -' Vinegar cannot be made from ' ſugar, 


wine, or other juice. Beſides the matter that is 


depoſited, probably as much of it remains in the 
liquor as can be diſſolved therein; for by diftil- 
lation, much of a ſimilar extractive ſubſtance is 


is, and how it is formed, has not yet been exa- 
mined; although this knowledge is eſſential to 
the explanation of the acetous fermentation, and 


Although diflillation frees the acid from much 
of this extractive ſubſtance, ſo that it appears di- 
veſled of colour, yet we have no reaſon to be- 


free from all inflammable matter, which it retains, 
even when combined with alkalis, and with me- 
tals &, and which perhaps may be eſſential in its 
compoſition, and neceſſary to its properties. 
Although fermentation is the mode uſually em- 
ployed for-obtaining acetous acid, yet it appears 
from the inſtances obſerved by the later chemiſts, 
above related, that the acetous fermentation is not 
eſſential to the production of this acid, but that 
it is formed in various chemical proceſles, in which 


triolic acids; and the acid obtained by diſtillation 
of woods, wax, and other vegetable ſubſtances, is 
very analogous to vinegar. | e 


This acid appears alſo on treating the acid of 
ſugar with nitrous acid, as has been obſerved both 
by Meſtrumb and alſo by Scheele t. Scheele fur- 
ther acquaints us that he obtained it in analyſing 


digeſting ſtarch in nitrous acid rf. 
he acetous acid has been generally thought 
peculiar to the vegetable kingdom, or to milk, 
and ſuch animal ſubſtances only, as contain vege- 
table matter but little changed. However, as 
acid of ſugar can be obtained from a variety of 
animal ſubſtances, and as this acid is convertible 
into the acetous, we have one reaſon mare added 
io many others, to prove that the matters of animal 
and of vegetable ſubſtances are not capable of any 
chemical diſtinctionn — 55 
Vinegar, as an acid, unites with all the alkalis, 


* 


are cryſtallizable, and others have not yet been 


Ihe affinity of the acetous acid to theſe ſub- 
ſtances, is inferior to that of moſt of the other 
acids, even of the vegetable and animal king- 
doms, as appears from Bergman's table of affinities. 
1 1 . t i:! 1 39 1 
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tilled, with a ſtrong. heat, the ſubſtance remaining in 
the retort, has been obſerved to poſſeſs the propertics of | 


IL. 7 ] 


* When on of lead and other acetous ſalts are diſ- | 


* 


ACID ACETOUS) 

The acetous ſalts are eaſily decompoſed by other 
' tronger acids, eſpecially by the. vitriolic, nitrous, 
and marine; and at the ſame time the acetous acid 
may be procured-by diltillation. Theſe ſalts may 


: likewiſe be decompoſed merely by heat, but in 


this proceſs, the acetous acid is alſo decompoſed, 


and changed chiefly into calcareous and inflam- 
left in the retort. What the nature of this matter | 


mable gaſes, in all thoſe inſtances, where the acid 
is ſo ſtrongly combined with the baſis of the ſalt, 


as to require a certain conſiderable degree of heat, 
to effect lis ſeparation. 308 


The properties of the compounds, or ſalts 
formed by the acetous acid, will be treated of 
under the articles of the ſeveral baſes of theſe 
compounds. Here it will be ſufficient to deſcribe 
the circumſtances of the ſolution, or action of the 
acid on the ſeveral baſes, which will be mentioned 
in the order of their affinity to the acetous acid, 
according to Mr. Bergman's table, by 

1. With ponderous earth the ſaline maſs formed F. 45. 
by the acetous acid does not cryſtallize; but when Acetous ſalt 
evaporated to dryneſs, it deliqueſces by expoſure of poncer- 
to air. This mals is not decompoſed by acid of 95 earth. 
arſenic (Bergm. Nov. af Up/. ii. 223). Although 
this earth is placed by Bergman at the head of the 
column of the acetous acid in his table, as having 
the greateſt affinity, he acknowledges that this ſu- 
petiority is not founded on experiment. | 

2. With fixed vegetable alkali this acid unites F. 46. 
and forms a deliqueſcent falt ſcarcely cryſtalli- Folated 
zable, called improperly foliated earth of tartar, and 1 
regenerated tartar. See nts properties under the ar- 
ticle ArxALI (fixed vegetable). 

3. With mineral alkalt it forms A e e 
ſalt, which does not deliqueſce. To this ſalt no Acetous ſalt 

name has been generally given, but it may not 9 neat 
improperly be called acetous ſalt of mineral alkali. Ons, 

4. The ſalt formed by uniting vinegar with vo- 6. 48. 
latile alkali, called by the various names of ſpirit Acetous 
of Mindererus, liquid ſal ammoniac, acetous ſal am- ſalt of vo.“ | 
moniac, and by Bergman, al#al: volatile arttatum, latile alh ali. 
is generally in a liquid ſtate, and is commonly 
believed not to be cryſtallizable, as in diſtillation 
it paſſes intirely over into the receiver. It never- 
theleſs may be reduced into the form of ſmall 
needle ſhaped cryſtals, when this liquor is eva- 
porated to the conliſtence of a ſyrup (which eva- 
poration' however is accompanied with a good 
deal of loſs of the falt) and left expoſed to the 
cold. The ſalt ſoon attracts moiſture from the 
air and deliqueſces, and has a ſharp and burning 


| taſte. (Scheffer chem. vorleſ. 135. and Morveuu, ele- 


mens de chymie, tom. iii.] See Arkatn (Voratine,) 
Meſtendbr f, by adding his concentrated vinegar - 
to mild volatile alkali, ' obtained a pellucid liquid 


This fact ſhews the exiſtence of an inflammable matter 
in this acid. See the article PrnoynonUs, 


a pyrophorus; and this will happen, whatever pains 4 
may haye been taken to purify the vinegar employed. 


I Scteele. on the acid of fruits. Crell's 
1785. ii. 29. 1 | 
© | Scheele ibid. 

E 2 | 
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which Mid not cryſlallize, and which by. diſtilla- 


[: a8: J 
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| ; maſs is thence obtained, which is not cryſtallizable. 
tion was totally expelled from the retort, leaving | From this maſs a concentrated empyreumatic ace- cel 
only a white ſpot. In the. receiver under the clear, |; tous acid, my be obtained by diſtillation. (Aſarg- i 
fluid a tranſparent. ſaline maſs. appeared, which, |; graf, #bid.). Baums. (chymie exper. tom. i, ps 482.) 
being ſeparated from the fluid, and expoſed to! || ſays, that: he obtained ſmall needle-ſhaped eryſ- 
gentle warmth, melted, and threw out abundance | tals from a ſolution of earth of alum in acetous 
olf white yapours, and in a;few;mmutes het ite acide. U ñ ? “! 
tharp cryſtals reſembling thoſe: of niire. Theſe | The acetous acid has no action upon fliceous F. 52. 
cryſtals remained, unchanged, while cold, hut earth; for the needle-ſhaped cryſtals obſerved by Acetous 
. when melted by a gentle warmth, they ſmoaked | Durande ¶Elemens de Chymis Dijon. iii. 13.) in a _ has my 
and evaporated. Their taſte at firſt was ſharpand | mixture, of vinegar. with the earth: precipitated 4084. 
then ſweet, and they poſſeſſed the general pro- from a liquor of flints, do not prove che ſolubility ſchceous 


- perues of neutral ſalts. of ſiliceous earth, as Leonardi obſerves: 


g. 49, 5. The ſalt formed by diſfolving chalk or other } Tinc is ſoluble not only in its metallic and cal- 
Acetous 


fal ef cal calcareous earth in diſtilled vinegar, called ſali of } ciform ſtates, but alſo when mixed with other PULLED 
Jalt of cat- 


earth. 
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earth. 


chalk or fixed vegetable ſal ammoniac, and by Berg- 


man, calx acetata, has a {harp bitter taſte, appears 


in the form of cryſtals, reſembling ſome what ears 
of corn, which remain dry when expoſed to air, 
unleſs the acid has been {uperabundant; in which 
caſe they deliqueſce. By diſtilling without ad- 
dition, the acid is ſeparated from the earth, and 


appears in the form of a white, acid, and inflam- 


mable vapour, which ſmells like acetous ether, 
ſomewhat empyreumatic, and which condenſes 
into a reddiſh brown liquooe. 

This liquor being rectified, is very volatile and 
in flammable: upon adding water, it acquires a 


diſh brown liquor remains behind in the retort, 
together with a black thick oil. When this 
earthy ſalt is mixed with a ſolution of Glauber's 


falt, the calcareous earth is precipitated along with 


the vitriolic acid, forming a gyplum, while the 


acetous acid, uniting with the mineral alkali, 


makes a cryſtallizable falt, or foliated earth, by the 


§. 50. 


calcination of which to whiteneſs, the mineral 


alkali may be obtained. This acetous calcareous 


ſalt is not ſoluble in ſpirit of wine. 


6. With Magnefia, the acetous acid unites, and | 


Acetous ſall after a perfect ſaturation and evaporation, forms a 


of ma ne- 
0 a. 


4. 517. 


yr goons with alkali, be 8 
of cart of Alkaline lixivium, is diflblved by diflilled vinegar 


alum precipitated by alkali and edulcorated by 


viſcid faline maſs, like a ſolution of gum arabic; 
which does not ſhoot into cryſtals, but remains 
deliqueſcent; has a taſte.ſweetiſh at firſt, and al- 
terwards bitter, and is foluble in ſpirit of wine. 
The acid of this ſaline maſs may be ſeparated by 
diſtillation without addition. (See Marggraf's che- 
mical works, vol. ii. Wenzel on Affinities, and Berg- 
man on Mag neſia.) 7 70 [5 1 
7. The earth of alum obtained by boiling alum 
alkali, and edulcorated be digeſtin 


in A very inconſiderable quantity. (Wenxel. p. 


202.) Even Weſtendorf's concentrated vinegar is 


not more effectual. (difſ. de opt. acet. conc. V 54. 
p- 55.) A conſiderable quantity of the earth of 


hot water in Marggraf's manner (chemical works 


4+ 


milky appearance, and drops of oil ſeem to ſwim i 
upon the ſurface. After the rectification, a red- | 


in an 


1 


Lathe 


* 


oblong, {harp c 


Chym.' iii. 38.) e eee en en .. 
The acetous ſalt of zine is decompoſed by diſ- 
tillation, without addition, according to Hellot, - 
into water, an inflammable liquor, an oil which 
at firſt appears yellow and afterwards green, and 


Concentrated vinegar diſſolves zinc with much 
beat, ſulpbareous ſmell, and exhalation of in- 


flammable vapour; and forms with it a congealed 


mals, which being diluted with water, yields 
ry ſtals, by the firſt cryſtallization, 
and ſtar-like cryſtals aſterwards { eue loc. 


cit. F. 44% Wenzel fays he obtained foliated, talky 


cryſtals ¶Verwand. p. 1953.) and Monnet got from 


this ſolution, tranſparent, friable, talky cryſtals, 
of a white pearly colour, when bruiſed, ſome of 


a laminated, and others of a granulated form. 
He obſerved that this ſalt, when tlirown on the 
coals, ſulminated at firſt a little. and gave a 
bluiſh flame, and then melted, letting its acid 
eſcape, while a yellow calx remained (Elem de 


— 


white flowers, which burn with a blue flame (Hel- 
lot. Men. Acad. Par. 1735+) Meſtendor/ obtained 


in this diſtillation n oil, but ſome acetous acid; 


a ſweet-taſted empyreumatic liquor containing 


zinc; a ſublimate or flowers which were ſweet, 


ſoluble in water, and burnt with a green flame; 
and when a ſtronger heat was applied, the zinc 


ſublimed in its metallic ſtate, leaving a ſpongy: 
coal at the bottom of the retort. (De opt. acet. c. 
F. 47) The ſolution of zinc in acetous acid gives 
a green cclour to ſyrup of violets, throws down a 
white precipitate on adding alkalis, or an infuſion 
of galls; is not precipitated by common alt, vi- 
triolated tartar, vitriolic or marine acids, blue 
vitriol, or . corroſive ſublimate, but forms a red 


precipitate, when added to a ſolution of gold; a 


white ' precipitate. with ſolution of filver; a cryſ- 
| talline pearly precipitate with ſolution of mer- 


cury; and cryſtalline precipitates with ſolutions 


of biſmuth and of tin (Weſtendor f. F. 44.) Berg- 
man ſays this acetous ſolution. of zinc is decom-. 
| poſed by the acid of arſenic. (Nov. Af. Up. 
vol. i. p. 200.) is ſoluble, and; a whitiſh ſaline tom, i) © . 


- 


Vinegar: 


metals, according to the experiments of Meſſieurs f zinc. 
Macquer and. Montigni (Gazette, de Sante. 1977.) 
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. fcence, cauſed by the diſengagement of an inflam- 
pf iron. 


The ſolution,” when - evaporated, depoſites much 


cryſtals, according to Mr. Monnet ( Diſſolut. des 
Melaux.) Theſe cryſtals have a beeilt, ſtyptic, 


eſcapes, and a yellow calx remains, which is at- 
tractable by the magnet. But Mr. Gellert ſays 
tliat the ſolution yielded by diſtillation only a 


ther particulars are related concerning this ſalt of 

iron. 2 . * | 23 yo 
8. 365. Vinegar 

4 FS 

ſalt of 


manganeſe, 


centrated vinegar by being repeatedly diſtilled 


is deliqueſcent. (Scheele on Manganeſe) . 
- Regulus of Cobalt is not ſoluble in vinegar, but 


"ar of co- 


bal!, : 


has the property of being a ſympathetic ink, 


z 
„ 


Bergman. Nov. Act. Upſ. ii. 245. 


Vinegar diſſolves Nickel, and the ſolution yields 
green cryſtals. (Bergm, de Niccolo. F. 14) 
The eaſy ſolution of Lead by vinegar, and the 
ſalt called ſugar of lead, thence reſulting, are well 
known. See Leap. t 5 


| a5 ſalt 
of lead, 
and of tin. 


geſtion, a turbid appearance and a meiallic taſte. 
. Alkalis precipitate a liule from this ſolution. 
(Marggraf. chem. works, vol. ii.) This tia does 
not adhere ſtrongly to the acid, and yields no 
eryſtals by evaporation, but a ycllow gummy 


not deliqueſce, but melts eaſily upon coals, ſwells 
like borax, and leaves behind a grey ſpongy afh. 
This ſolution of tin in vinegar, may be decom- 
poſed by iron, zinc, and lead, likewiſe by vitriolic 
acid, by common ſalt, and by alkalis. It forms a 
black precipitate, when added to. a ſolution of 
ſilver; and to a ſolution. of gold a purple preci- 
pitate. (Weſtendorf, F. 35.) The precipitate of tin 
is not more copioully ſoluble than metallic tin in 


| ralx of tin, which has been ftrongly calcined 
either by deflagration with double iis quantity of 


tals may. be thence obtained, which. are white, 
hard, ſolid, tranſparent, and ſweetiſh, called Myn- 


of tin may be decompoſed by vit-riolic acid, by 
common ſalt, or by alkali (Bergman in Scheffers 


3 1 
6. 54. Vinegar diſſolves iron with a light efferve- 


mable gas, and acquires a reddiſh brown colour. | 


ochre, and yields, when' cold, a few deliqueſcent 


taſte: when expoſed to: diſtillation, . their acid | 


watery fluid. See, the article Ix ox, in which fur- 


has ſcarcely any action upon Manga- | 

neſe, even in a boiling, heat. Nevertheleſs con- 

with manganeſe, becomes ſaturated, and the ſalt 
5 56. ; 

Theacetous its calx gives a pale roſe coloured ſolution, which | 

that receives a green colour from marine acid. | 


This ſolution is not decompoſed by acid of arſenic. | 


\ theleſs it appears to be diſſolved in ſufficient quan- 


Tin communicates to vinegar, by means of di- 


ſaline mals, of an unpleaſant ſmell, which does 


concentrated vinegar. (Wenzel verw, p. 199.) The 


falt-petre; and well edulcorated; or, the precipi- | and foliated earth. {Afem. des Sgavans A tr. tom. iii.) 
tate from a ſolution in tin, by means of {pirit of 


fal ammoniac, are ſo ſoluble in this acid, that cryl- 


fichts ſalt of Jove, or ſalt of tin. This acctous lalt 


of 
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_ The, combinations of copper with the acetous F. 5%. 
acid are treated of at the article Corr ER. 11171 Acetons ſalt 


Biſrauth, and alſo its calx, according to Polt of 4 0 
Ober v. chem. vol. i. p. 167) are ſoluble in acetous Acetous ſalt 
acid, with which they form a bitter, acrid liquor, of biſmuth. 
| which cannot. eaſily be brought 10 cryſtallize, ny 
IVenzel-alſo mentions the ſolubility of biſmuth in t 
this acid ¶ Veru. p. 204) and ſays that upon eva- 
| porating the ſolution, a yellow maſs is left, which 
is no longer ſoluble in water. He ſays that bil. 
muth is more ſoluble in its metallic than calciform 
ſtate. | However, that its calx is alſo in ſome de- 
gree ſoluble in the acetous acid, appears from 
Bergman (Nov. Ad. Up}. tom. ii. p. 242.) _ 

Weſtendorf's concentrated vinegar ſeemed to. 
have but little adtion on biſmuth; for 14 ounce of 
the acid, with a digeſtion: of twelve hours, dil- 
| ſolved only eleven grains. (loc. citat. F. 41 
I be above authorities prove clearly. that the 
authors of the Elemens de Chymie, d Dijon, are 
millaken in their aſſertion of the abſolute unfo- 
lubility of biſmuth, or of its precipitate in acetous 
acid, (Tom. iii. p. 37.) | en 
The regulus of aniimony is ſcarcely ated upon F. 60. 
by the acetous acid, even when a boiling heat is Acetvus alt 


applied, according to Wenzel and Monnet. Never- — 


tity not only by vinegar, but even by wine, to 
impart to theſe liquors an emetic quality. But 
this quantity may be too'minute to be diſcovered 
by wcighing.. Weſtendorf has alfo obſerved that 
the vinegar digeſted on regulus of antimony gives 
a greeniſh colour to the Pruſſian lixivium, al- 
though it does not give any indication of iron to 
| infuſion of galls; and that when this vinegar is 
abilradted, an àppeatance of a ſublimate and a- 
metallic reſiduum, ſhew that there had been ſome 


* 


* 


degree of ſolution. The calx and glaſs of antimony 


are ſomewhat more ſoluble in this acid. The 
powder precipitated from a ſolution of regulus of 
antimony in aqua regis, by means of fixed alkali, 

is foluble.in concentrated vinegar, but the ſolution, 

on evaporation, is not cryſtallizable, according to 
Wenzel. This ſolution may be decompoſed by 

acid of arſenic. (Bergman Nov. Af. Upf. ii. 246.) 

. The regulus F arfentc.is not ſoluble in this acid, f. Fr. 
but its. calx may be diſſolved either in common Acetous at. 
or diſtilled vinegar. Mr. Cadet obtained a ſmok- 9 a⁰ον. 
| ing liquor By diftilling.a mixture of white arſenic 


„* 


— 


ihe authors of the Flemers de Chymie d Vijon (tom. 
iii. p. 39.) have repeated this experiment. and 
made others with a view to combine arſenic with 
the acetous acid, which were accompanied witli 
{ome curious appearances, related in thefollow ing 
citation. W. digeſted in a ſand bath five 
ounces. of diſtilled vinegar on white pulveriſed 
arſenie; che filtrated liquor was covered, during 


evaporation, 


„* 


2 


3 


0 
? 
* 
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evaporation with a white, ſaline cruſt, Of this 
| Tubitance were formed two gros eight grains, on 
_ which fixed alkali did not appear to have any 

action, and which we at firſt conſidered as 


poration of its ſolution. in water, 
cat, which bad ſwallowed one gros of it, was only 
affected with vomitings that day and the next, 
and afterwards perfectly recovered. We gave 
the ſame doſe to a little dog; but as he run away, 
we do not know, whether he vomited or not, 


however he returned in good health, and did not 


| pure 
arſenic, ſimilar to that which is obtained by eva- 


However, a | 


ſhew any uneaſineſs. Theſe facts indicate that 


vinegar may ſerve as an antidote againſt arſenic. 


But an obſervation of ſuch importance ought to 
be confirmed by many trials, | 

The ſaline cruſt above-mentioned having been 
re-diſlolved in pure water, filtrated and mixed 


with liquid alkali, in a few days, a ſalt, irregularly 
| The ſolution of- 
this ſalt threw down a yellow precipitate from the | 


cry ſtallized, was formed in it. 


ſolution of ſilver in nitrous acid, whereas the fo- 


lated earth and the liver of arſenic give a white 


precipitate, 


A mixture of equal parts of foliated earth and | 


witite arſenic, treated in a retort, gave at firſt a 


little liquor limpid as water, which had a pene- 


trating, alliaceous ſmell, and which reddened ſy- 


rup of violets, whereas water in which arſenic is 
diſſolved gives a green tinge to that ſyrup. The 


vinegar was not {aturated by the arſenic, but 
efterveſced ſtrongly with fixed alkali, which made 
it turbid, but not ſo much as to produce a depo- 
ſition. The ſecond product of the diſtillation 
which was received in another receiver, was a red- 
diſh brown liquor, which filled the balloon with 
a thick cloud, of an unſupportable ſmell, in which 
we could ſcarcely diſtinguiſh the peculiar ſmell of 


* 


wy _——_— 


arſenic, . Upon continuing the operation, a black 


powder ſublimed to the neck of the retort, to- 
gether with a little reguline arſenic, and a matter 
That inflamed like ſulphur on applying a lighted 
cance. 45; e 

| The red liquor preſerved, when cold, its pro- 
perty of ſmoking, wheneves the bottle containing 
it was uncorked, and diffuſed the ſame deteſtable 
ſmell, which nothing could overcome, and which 
remained 1a the apartment ſeveral days, in ſpite of 
all attempts to give freſh air. This liquor does 


not alter ſyrup of violets, makes but a very flight 


efferveſcence with fixed alkali, accompanied with 
a yellow precipitate, which however diſappeared 


on trying io ſeparate it by filtration. This ſecond . 
product, as alſo the firſt had the ſame property of 


forming a white precipitate with ſolution of corro- 


five ſublimate, which 18 done neither by vinegar, 
nor by arſenic ſeparately. | 


Mr. Cadet had obſerved that the ſmoking liquor 


T 30 


ACID (ACETOUS) | 
of arſenic did not kindle at the approach of a 


lighted candle; but that, upon pouring it from the 


receiver into another veſlel, it had kindled ra- 
pidly the fat lute which. cloſed the orifice, and 


which had been dried during the operation, The 


phenomenon which we ſaw, and which we are 
going to relate, proves that this matter kindles 
ſpontaneoully, without the contact of any burn- 
ing oil; that it is a true liquid phoſphorus which 
kindles on contact of air, of its own accord. | 
We were deſirous of examining the part of the 
red liquor which collects at the bottom of the bot- 
tle, and which has a yellowiſh appearance and 
oily conſiſlence. Mr. Cadet ſuſpected it to be. of a 
metallic nature. For this purpoſe, we had begun 
to decant, as carefully as we could, the ſuperna- 
tant liquor, and had poured the remainder on a 


filter of paper, when, before many drops had 


paſſed, there aroſe a thick ſmoke, forming a co- 
lumn from the veſſel to the cieling. A ſlight ebul- 
lition of the matter was perceived at the ſides of 


the veſſel, and a beautiful roſe- coloured flame ap- 


peared during ſome inſtants. The paper of the 
liter was burnt at one fide, and moſt of it was 
only blackened. After the flame was extin- 
guiſhed, a fat reddiſh matter was obſerved, which 


being : melted on burning coals, gave a white 


— was conſiderably diſtended, and afterwards 
unk, leaving a black ſpot on the coal, which re- 


quired the utmoſt heat to be effaced. The liquor 


. 62. 
4 curious 
enome- 
2 of a : 
liquid phoſe 2 
Phorus. 
4 
| 


had been diſtilled three weeks, and the bottle had 
often been opened, when theſe obſervations were 


made, The inflammability could not proceed 
from the concentration of the vinegar: for the 


roſe-colour of the flame, the precipitation of the 


ſublimate, and the fixity of the ſpot on the coal, 


prove that theſe two ſubſtances were united, and 


in a ſtate of combination, which is further evinced, 
by the loſs of the inflammable property, when 
the liquor was decompoſed by a fixed alkali. It 
may not be ſuperfluous to add, that this ſmell, ſo 
penetrating and fetid, which exhaled from this new 
phoſphorus, affected us with no other inconve- 


nience, than an unpleaſant ſenſation in the throat, 


which further confirms the above conjecture, that 
vinegar corrects arſenic. tin nt 
We then examined the ſaline brown maſs that 


remained in the retort, after the diſtillation of the 


by hot water. 
| limpid, it exhaled the peculiar ſmell of the phoſ- 
| phoric liquor; and it yielded, by evaporation, a 


next day, reſolved into liquor; whence it appears 
- 4 | 


1 


ſmoking liquor. This maſs was diſſolved in part 
The filtrated lixivium was very 


ſalt irregularly ſhaped, not deliqueſcent, which 
being put on burning coals, did not give a ſenſible 
ſmell of arſenic, loſt its water of cryſtallization, 
became mealy and white, and remained fixed. 
This reſiduum being expoſed io the air, was found 


that 
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lize.” (Elem. de Chym. Dijon. III. 39.) 
Vinegar does not act upon mercury in its me- 


F. 63. 
ire mer tallic ſtate, but it diſſolves the mercurial calxes, as 


cuy. precipitate ber ſe, turbith mineral, and the pres 
pitate formed by adding fixed alkali io a ſolution 


of mercury in nitrous acid; with all which prepa- 


rations of mercury, it forms white, ſhining, ſcaly | 


_ cryſtals, like thoſe of ſedative ſalt of borax. 
_ Concentrated acetous acid does not diſſolve filver 


. 64. 
Acetousſalt in its metallic ſtate, but it readily diſſolves the 


of ſilver, 


yellow calxes of filver precipitated from its ſo- 


lution in nitrous acid, by means of fuſible ſalt of | 


urine, and of volatile alkali; and very copi. 


ouſly, with the help of a boiling heat, the preci- 
itate thence obtained by means of bxed vege- 
table alkali. (Marggraf's chemical works. T. Trea- | 
tiſe 5th.) The laſt mentioned ſolution, yields 
ſhining, oblong, needle-ſhaped cryſtals, which 


are changed to a calx by means of ſeveral acids, 


| eſpecially by the marine; and zinc, iron, tin, 


copper, and quickſilver, throw down the filver in 
its metallic form (Bergman Anmerk. zu Scheffer, Ec. 
Meſtendorũ lib. cit. & Wenzel Verwandſchaft.) 


. 65. impref 
22 gold in iis metallic ſtate. The crude or undiſtilled 


gold. vinegar decompofes a ſolution of gold, and pro- 


duces a dark violet- coloured, and alſo a metallic 
precipitate. Diſtilled vinegar throws down the 
gold in its proper ſtate. The precipitate effected 
by adding fixed alkali, when digeſted with acetous 
acid is of a purple colour (Berg. Nov. 4. Upſal. 


II. 23.) Weſtendorf's concentrated vinegar diſ- 
ſolves not only this precipitate, but alſo fulmi- 
nating gold,.and the latter very eaſily. The ſo- 


lution which is yellow, gives with volatile alkali, 


a yellow precipitate ; with a lixivium of blood, 


a blue precipitate; and both theſe precipitates |_ 
The dry ſalt of gold diſlolves in this 
acid and gives oblong yellow cryſtals ( Weſtendorf, | 


fulminate. 


diſþ. cit. F. 12—15.) 


F. 66. N alina is unſoluble in the acetous acid, but Ip 
fcetous ſalt the precipitate obtained by adding fixed alkali to 


ef platine. the ſolution is ſoluble in this acid (Bergm. Nov. 
Act. Upſal. II. 238.) 1 5 

6. 65. Concerning the action of vinegar on ſpirit of 

Action of wine, fee Er HER (Ac ETOUs). This acid has no effect 

the acetous upon fat ois, except that when diſtilled together, 


23 ſome kind of mixture takes place, as the Abbe 


oils, gums, Rozter obſerves (de la fermentation des vins. p. iii.) 4 
Neither does diſtilled vinegar act upon eſſential | 


and animal 


ſubſtances. gjls; but Weſtendorf's concentrated acid diſſolved 
a7 about a {ixth part of oil of roſemary, or one 


was inflammable; and the camphor was preci- 
pitated from it by adding water. | 


3 
that it chiefly conſiſted of cryſtallized alkali; and | the gum-reſins, by means of digeſtion (Poerner 
it probably received from the decompoſition of the es ee 


vinegar the gas requiſite to enable it to cryſtal- 


** 
. 


% e 


The acetous acid makes no impreſſion upon 


** 
* 5 —— 


WA Os 


* 
* — 
* 1 
— 
* 


half its weight of camphor; which latter folution 


Vinegar diſſolves the true gums, and partly | 
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delin. pharm. F. 85.) 
Baer haaue obſerves that vinegar by long boil- 
ing diſſolves the fleſh, cartilages, bones, and legu- 

ments of animals (Elem. Chem. II. proc, 52.) 
Wich reſpect to the order of the affinities of 


the acetous acid to ſaline, earthy, and metallic A 7 ities of 
bodies, two tables are ſubjoined, the firſt, being — 


Bergman's and the ſecond Weſtendorf's. 


| Bergman's order of the Affnities of Acetous Acid. 


1. In the Humid Way. 


Ponderous Earth, 
Fixed Vegetable Alkali, 
Fixed Mineral Alkali. 
Volatile Alkali. 
Lime 
| Magneſia. 
Earth of Alum. 
Calx of Zinc. 
- Iron. : 
 —— Manganeſe. 
— Cobalt. 
— Nickel. 
—— Lead. 
— — Tin, 
| Copper. 
" Biſcuth. 
— —— Antimony.. 
- e 
— Mercury. 
— — Silver. 
— Platina. 
"Water. | 
Spirit of Wine 
Phlogiſton. 


2. In the Dry Way. 
Ponderous Earth. 
Fixed Vegetable Alkali. 
Fixed Mineral Alkali. 
Emme. 
Magneſia. ö 
Mild Calcareous Eartli. 
Volatile Alkali. 

Earth of Alum. 


— 


Bergman. obſerves that as lime does not take 
vinegar from alkali, he conſiders the affinities of 
the acetous as being in the ſame order as thoſe 
of the vitriolic, nitrous, and marine; and con- 
feſſes that the aſhgnment of the firſt place to pon- 
derous earth, is not founded on experiment. 


 Weſtendorf's | 


Ca 
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Weftendorf's order of the Afſinities of his concen- 
„ . ſwoon Rwy 
Phlogiſton. 
Fixed Alkali. 
Calcareous Earth. 
Volatile Alkali. 
Zinc. 
Lead. 
Quickſilver. 
— 7 
Regulus of Antim 
Silver, 
Tin. 
Iron. 
Copper. 
Gold. 


MWeſtendor f remarks that only the calxes of gold, 
Hlver, and quickſilver are here underſtood; and 
further, that the affinities of zinc, lead, and quick- 
{1lver, and alſo of tin, copper, and iron, are not 
given with certainty. (D/. F. 64. Pp. 62.) 

It has been long ago obſerved that vinegar fre- 
rand quently contains cryſtals of tartar; and Mr. N. 


OE EE 


ony. 


> - 


§. 69. 
Tarta 


* q 
i ad ares ears a 


] 


F817. 


| purified vinegar obtained by the rep 


acids Y, rumb has lately diſcovered that it alſo frequently 
— contains the eſſential or unfermented acids of the 


in vine zar. fruits, whence it has been made. (Kleine abhand.) 


— 


deprived. | 


F. 70. In treating of the articles, vegetable acids, acid of 
bs pond ſugar, acid of tartar, ſpirit of wine, and ether (ace- 
tons re- . : | . ; 

FW. Y, ther er rv 
r 0. e will occur ſeveral obſervations relative 


r,, i conſtitution of the acetous acid; as alſo in 
other arti- the articles of the ſeveral compounds, formed by 


<cles of this vinegar uniting with alkaline and metallic baſes. , 
NC CTA. 


L. 71. 
LOwitz's | | \ * 
diſcoveryof account of a proceſs far making a pleaſant dulci- 
a method of fied vinegar, and alſo an acetous ether, without the 
frocuringa addition of any other matter, which appears de- 
CO” ſerving of notice, and which js therefore ſubjoined. 
of peertiar The author (Lowitz) after many reſearches, found | 
fragrancy, the following to be the beſt method of concen- 
and alſo an trating all the pleaſanteſt and moft fragrant parts 
-acetous e. of vinegar. He diflils good wine-vinegar in a 
water-bath, and reſerves the phlegm that firſt | 


Since the printing of the preceding ſheet, I 1 
have ſeen in Crell's Annal. (4. Stuck 1787) an | 


ther, with- 

3 comes over. He then expoſes the diſtilled vinegar | 
with the phlegm, io a freezing cold, by which 

means he obtains a concentrated acid, which he 

rectiſies repeatedly in a water-bath, in order to 

_ deprive it completely of its extraneous and oily : 

parts, which had paſſed over with it in the firſt 

diſtillation. If the cold ſhould not be intenſe | 


enough to produce a ſufficient concentration, the | 


fault may be corrected by ſeparating at each rec- 


tification, the ' weaker part that diflils firſt. At | 


the beginning of the reification, a very ſpiritu- 
ous fluid paſſes over, which being ſeparated and 
rectified by itſelf, yields a true and fine ether, of 
a very pleaſant ſmell, and immiſcible with wa- 


C | 


ter: which ether is io be added to the firong and 


| amber. Mr. Leonhardi has abundantly ſuppl 


. 


ACID OF AMBER. 5 
eated rectifi- 
| phle m that 
paſſes over firft in diſtillation is eſſential; becauſe 
this phlegm contains the fragrant principle which 
afterwards appears, upon rectifying the concen- 
trated acid, in the form of ether, and which con- 

duces to the ſingular fragrancy of this vinegar. 

He obſerves that the peculiar, not very plea- 
ſant ſmell of diſtilled vinegar proceeds from ſome 
oily parts, which paſs' over in the diſtillation; 


cations. The preſervation of the 


| and that when theſe parts have been ſeparated by 


reifying the acid concentrated by froſt. the acid 
again recovers the pleaſant and peculiar ſmell of 
undiſtilled vinegar. _ ; 3 
He tells us, that at Peterſburg, where he re- 
ſides, the cold is almoſt conſtantly, during the 
winter, ſufficient for the congelation of vinegar; 
that the vinegar thus concentrated by Iroft, is not 
equal in ſtrength to Weftendorf's acid, obtained 
by means of vitriolic acid from an acetous ſalt of 
mineral alkali; bur that the concentrated vinegars 
thus obtained, are deprived of their finer and 
eſſential oily part, which dulcifies the acid, and ac- 
quire a ſharpneſs, of which they cannot ealilyr be 


It has been above obſerved that there is a real 
difference between radical and common 15 * 
that they form different compounds and poſſeſs 
different properties; and I have conjectured that 
the difference ariſes from the former containing a 

larger portion of air in its compoſition than the 
latter. Probably all the concentrated acetous 
acids, hitherto obtained by abſtracting the vinegar 
from. acetous ſalts by means of the vitriolic acid, 
partake of this property-of the acid procured by 
diſtilling cryſtals of verdigriſe. Certainly, none 
of them can have equal pretenſions to this de- 
ſcribed by Mr. Lowitz, as a pure, concentrated and 
unaltered vinegar. (41) 


ACID OF AMBER. [M] (Y) 
Salt of Amber, Volatile Salt of Amber, Karabic Acid. 

IM] This is a faline, oily, concrete matter, 
obtained from amber by ſublimation, or even by 
cryſtallization. It is a kind of eſſential ſalt, which 
forms ſhining, needle-like cryſtals, has the ſmell 
of rectified oil of amber, and is ſoluble in ſpirit 
of wine. It is uſed only medicinally, as an an- 
tiſpalmodic, with the ſame effect as ihe ſpirit and 
reaifed oil of amber. [M] 
Wh Mr. Macguer gives here but a very imperſe& 
account of this ſalt, and does not even mention 
its acidity, although he takes notice of this pro- 
perty, when be talks of this ſalt at the article 
ied 
the 


"ACID OF AMBER (•0 
| the deficiences of Mr. Macquer, on this ſubject. 
I ſhall give bis addition 3 ſhall his oc- 


ſince the publication of his work. e 
S , 7 [L] That a peculiar volatile falt could be ob- 
d ei of tained from amber, was known by Agricola (De 
umber. natur. foſſil.) But the nature of this ſalt remained 


| ong unknown, and has even been miſtaken for a a 
Pelieved to volatile alkali by ſeveral chemiſts, (Maur. Hoffman | 


hea volatile Act. lab. ch. Altorf. p. 176. Ed. 1919; and Glaſer's 
ellak, chym. wegweiſer. p. 383.) At length its acidity was 
diſcovered and acknowledged by Barchuſen (Pyro- 
ſoph. 1698. p. 264.) by Boulduc (Mem. de Paris 


= 


1699) and by Boerhaave. (Elem. chem. II. proc. 87.) 


Indeed the taſte of the cryſtals of this ſalt, obtained 
by diſtillation of amber, which are oblong, ſhining, 

and tinged yellow, by an adhering empyreumatic 
oil, is manifeſtly acid, joined to an empyreumatic 
taſte, and to the peculiar flavour of amber. Alſo 
the watery fluid which paſſes over firſt in the diſ- 
tillation of amber, is acid, and according to 
Scheele, reſembles vinegar, both in taſte and chemi- 
cal properties; (Bergman zu Scheffers ch. Vorl. F. 68) 
and muſt not be confoi - ded with the dry ſalt of 


„ 2. 
In acetous 
ucid obtain · 
ed in the diſ- 
tillation of 
amber. 


amber, which is an acid of a different kind, 


(Bergm. de attract. eled. F. 26.) 


| The acid properties of this ſalt are rendered 
more manifeſt, * it has been purified from its 
adhering empyreumatic oil of amber. Various 
methods have been employed to effect this puri- 
fication. Pott recommends to diſſolve the ſalt in 
water, and to filtrate the ſolution through cotton- 
wool, which retains the oil. (Mem. de Berlin 1753. 


How to pu 
rify the acid 
vf amber. 


Cartheuſer diſſolves the ſalt in a ſufficient quaniity 


of ſpirit of wine, then he dilutes the ſolution 
with fix times the quantity of water, and paſſes it 
through a filter. (4. Acad. Mog. tom. i.) In both 
theſe methods, the ſalt is to be cryſtallized in the 
| hltrated ſolution, Storkar de Neuforn (Tract. de 
Succin. Lug. Bat. 1161) propoſes to purify the 


ſalt from the oil by ſublimation, after mixing it 
with common falt, or with ſand, according to | 


Scheffer, (loc, cit.) or ſtill better, with pure clay, 
as Bergman adviſes. (Anmet k zu Stheffir, loc. cit.) 
The pure cryſtals of ſal of amber are white, 


ning 
3 of form. They have a taſte conliderably acid, they 
te cryſlals. redden litmus and ſyrup of violets, and they pro- 

| duce an efferveſcence with alkalis and earths, and 
form with them true neutral ſalts. 

One part of ſalt diſſolves with 96 parts of wa- 
ter, at the heat of 5o® of Fahrenheit, according 
to Spelman (Inſt. chem. F. 12.) and in 24 parts of 
water at the temperature of 529 of Fahrenheit, and 
in two parts of boiling water, according to Stockar 
and ſolubi- de Neuforn's experiment (loc. cit.) 

Hy in ſpirit 
ef wine, 


Solubi 19 
in water, 


ſhining, and of a foliated triangular priſmatic 


888 


Halt an ounce of boiling ſpirit of wine diſ- | 


8 


CE 8]. 5 
ſol ved 177 grains of it, and the cryſtals again ſhoÞ 
>: in the ſolution. (Wenzel verwand. p. 436.) 
calion only to ſubjoin an account of the few re- 
ſearches that have been made on this ſubject, 


— 


- Fs 


e 


mild volatile alkali, and it then ſublimes in form 
of a white ſmoke. When burnt in the fire, it! 
leaves a liitle earth behind, as —_ ſays. 
the blow-pipe, it ſmokes and liquehes in the ex- 


— 


 vitriolic arid, without heat. It produces no altera- 


ACID OF AMBER. 


The ſalt of amber is volatile in the fire, and F. 6. 


requires for its ſublimation a fironger heat than Fon % 


fire 


At 


ternal flamez and it is diſſipated in the internal 
flame, and leaves upon the ſpoon a ſmall quan- 


tity of coal. (Bergm. de tub. ferrum. . 12.) 


This ſalt is ſoluble in the acetous, marine, and 
nitrous acids, with the help of heat; and in the 


tion on theſe acids nor on aqua regis; neither is 
it altered by them, when diſtilled together, in any 
other reſpect, than that it is rendered whiter. 
With nitre it detonates, and flies away; and 


| when its quantity is greater than that of the 
| nitre, the reſiduum after the detonation is an al- 


kaliſed nitre. According to Stockar de Neuforn 
loc. cit.) it expels the marine acid from ſal ammo- 
niac; and it ſublimes ſooner than the remaining 
undecompoſed ſal ammoniac, with which it does 
not form any union, When mixed with common 


| ſalt, and ſublimed, it does not decompoſe nor alter - 


N 


the marine falt. but only gives it a darker colour. 
It precipitates calcareous carth from its ſolution in 
vinegar ; and it decompoſes ſugar of lead, but the 
precipitate is not corneous lead, It does not diſ- 
turb the ſolutions of lead in the nitrous and marine 
acids, When roafted with coal-duſt and fixed 
alkali, it does-not produce liver of ſulphur. 

From theſe properties it appears evident, that 
thoſe chemiſts have been greatly miſtaken, who 
have conſidered this ſalt as a vitriolic, nitrous, or 
marine acid; and that Mr. Bourdelin muſt have 
fallen into ſome accidental error, when after de- 
tonating it with nitre, he obtained a refiduums 
which had the taſte of common ſalt, decrepitated 
in the fire, yielded cubic cryſtals, precipitated 
filver and mercury from nitrous acid; and thence 
concluded that the acid of amber was a marine acid, 
The falt of amber is manufactured in Konigl- 
berg by diſlilling the ſmall refuſe bits of amber 
which are unfit for pieces of workmanſhip. . It is 
however very dear; for only about half an ounce 
of it can be obtained from a pound of amber. It 
is therefore frequently falſified or adulterated with 
ſugar, tartar, ſal ammoniac, ſalt of hartſhorn, or 
vitriolic acid; mixed with ſome oil of amber, 

Theſe falſifications are eafily diſcovered: 1. By Fo its &> 
expoſing ſome of the ſah in a filver ſpoon to \ Soong + ming 
ſtrong heat; and if it is genving, it will totally _ 5 
vaniſh; and if mixed with ſugar or tartary it will 


. . 
How ma- 
nufactured. 


leave a frothy coe: 2. By rubbing it with quick 


lime or fixed alkali, which will expel the volaulle 
alkali from the ſal ammoniact 3: By adding an 
F | ac 


ACID OF AMBER: L 31 1 ACID OF, AMBER. 
. acid the efferveſcence will betray the preſence of | not decompoſed in diſtillation with acetous and 
the ſalt of hartſhorn; and laſtly, by adding the ſalt | marine acids, according to Mr. Stockar de Neuforn; 
to a ſolution of lead in the nitrous or. marine acids, } detonate when diſtilled with nitrous acid; are de- 
dhe precipitation of the vitriol of lead will diſcover | compoſed either in the dry or. wet way, by vitriolic 
a vitriolic adulteration, whereas if the ſalt be ge- j acid, which forms a ſelenite with the lime, while the: 
nuine, no precipitate appears. : | ſalt of amber is diſengaged; and when mixed with 
8 The compcunds formed by uniting this ſalt with | common ſal ammoniac in the dry way, they ſuffer 
1 earthy, alkaline, and metallic ſubſtances, have not | a decompoſition, ſo that the ſuccinated ammoniacal 
7" . fully examined. However, the following ob- | falt flies away, while a marine ſalt of lime remains: 
5 ſervations have been made. br 7 ; behind: +. opt: - e „ 
ih fred 1. Succinated ſalt of vegetable alfali, ¶ Tartarus 5. Succinated ſalt of magneſia, (mag neſia ſucci- With mag- 
vegetable ſuccinatus, alkali vegetabile ſuccinatum) is prepared | nata) is a white, gummy, frothy, ſaline maſs, u,, 
alil, by a flow. evaporation of a ſaturated ſolution of | which, when dried by fire, acquires a yellowiſh co- 
| ſalt of amber in clean liquid alkali of tartar; and | lour, and draws moiſture from the air: Alkalis. 
has the appearance, according to Menzel (verw, p. and lime ſeize upon the acid of this ſalt, and vi- 
326) of a light, deliqueſcent, ſaline waſs; but ac-. | triolic acid deprives it of its earthy baſis. ' 
cording to Mr. Stockar de Neuforn (lib. cit. & 33) | 6. Succinated ſalt of ponderous. earth (terra pon- Vith pon. 
and my own experiments, De ſalibus ſuccinatis. Lipf. | deroſa ſuceinata) is hitherto quite unknown #; - + derops + 
1775.) of ſhining, white, tranſparent,. three-fided | 7. Succinated ſalt of clay (argilla ſuccinata, alu- 77 11 
priſmatic cryſtals, of which the terminating points | men ſuccineum) has been formed by Wenzel, by diſ- ie 
are truncated, which are eaſily ſoluble in water; | ſolving in the acid of amber an edulcorated preci- 
become moiſt in the air, have a peculiar bitter ſa- | pitate, obtained by adding vegetable alkali to a ſo- 
line taſte; in the fire decrepitate, melt, and remain | lution of alum. It formed priſmatic cryſtals, 
neutral; but perhaps, with a greater heat, they | which could be decompoled by alkalis. RAD 


may, as Henzel has obſerved, be decompoſed and | 8. Succirated ſalt of gol. (aurum ſuccinatum. It With gell, 
alkaliſed. "Theſe cryſtals do not change aqua fortis | bas not been examined, whether, this combination 


into aqua regis; they produce a white precipitate | may be made, by employing a precipitate of gold 
from {ugar of lead, which is not a corneous lead, | obtained. by means of alkalis. Tho K 5 
neither is the precipitate from the ſolution of ſilver F g. Succinated ſalt of plalina. (platina ſuccinata.) Mit pla- 
CE, a corneous ſilver. EE II | The poflibility of this combination is unknown. tina, 
With mine- 2. Succinated ſalt of mineral alkali (fal minerale | Mr. Stockar de Neuforn was not able to diſſolve 
ral alzali, ſuccinatum, ſoda ſuccinata, alkali minerale ſuccinatum) | platina in its metallic ſtate by means of this acid. 
appears in form of long, three-ſided, columnar | 10. Succinated ſalt of ſilver (argentum ſuccinatum) With ſiloer,, 
cryſtals, intermixed with ſome that are foliated. | may be prepared from filver precipitated by an 
Theſe cryllals keep dry, when expoſed to air, and | alkali, but not from ſilver in its metallic ftate. It 
have a ſaline, bitter and ſmoky taſte. It ſeems to | forms thin, oblong, radiated, and accumulated cryſ-. 
be leſs eaſily ſoluble than common ſalt ; and not | tals, from which: the ſilver may be ſeparated by 
ſo liqueſcible as nitre, when put on burning coals, | alkalis, and alſo by quickſilver and by copper. 
where it does not alkaliſe, unleſs perhaps it may | (Wenzel verw. p. 338.) , 1 
with a ſtrong heat, as Wenzel has obſerved. In | 11. Succinated ſalt sf copper ( cuprum ſuccinatum 


mit cop- 
the reſt of its properties, it reſembles the ſuccinated | is formed by a long digeſtion of acid of amber on wp” 


It 
ſalt of vegetable alkali. | copper. whereby a green ſolution is. obtained, oy 


With vola- 3. Succinated ammoniacal ſalt (ſal ammoniacum | which is rendered turbid by a ſolution of- common 
tile alkali, ſuccineum, alkali volatile ſuccinatum) ſhoots into | falt, is made white by. vitriolic acid, and gives a 
needle-ſhaped cryſtals, which have a ſharp, faline, | green. precipitate on adding fixed alkali. (S:octar 
bitter, and cooling taſte; when heated in a filver | de Neuforn tra. de Succin. F. 33) But this preci- 


ſpopn, melt and evaporate entirely; in cloſe veſlels | pitation by alkalis did not happen to Menzel; who 


are capable of ſublimation z do not precipitate a | beſides obtained by uniting copper with acid of 


ſolution of ſilver, and do not change ſpirit of nitre | amber, pale-green groups of cryſtals, and a green 
into aqua regis. | FF ſolution, which was precipitated by liver of ſulphur, 
With this ſalt, may be formed, a kind of liquor] and which gave a cruſt of copper to zinc. ( Wenz; 
cornucervi ſuccinatus, which is generally prepared | verwand..p. 334.) 1 ETLS Bi 
from reQihed ſpirit of hartſhorn, and ſalt of am- 12. Succinated ſalt of lead. (plumbum ſuccinatum.) g Nil lead 
ber, and is a powerfully antiſpaſmodic remedy. Lead in its metallic ſtate is not diſſolved by acid of 
With lime, 4 Succinated ſalt of lime (ſal calcareum ſuccina- | amber, although its ſurface is thereby whitened ; 
tum, ſeleniies ſuecineus, calx ſuccinata) ſhoots into 0 Ry | Ee are _ 
oblong, pointed, non-deliqueſcent cryſtals, which | “ Bergman ſays that a Sanity ſoluble ſalt is formed 
ire difficultly ſoluble” even in boiling water, arc ſrom the ponderous earth and acid of amber. | 


— 


ts 


9 


LY 


95 


—— 


neither 


_ periments, (diff. F. 33.) Lead precipitated. by an | 


lender, foliated cryſtals, lying one upon another; 
from the ſolution of which the lead may be preci- 
pitated by zinc in its metallic ſtate, or by alkalis in 


With iron, 


Pott (Mem. Ac. Berl. ix.) and Stockar de Neuſor n 
(de Sucein. F. 33) obtained from a ſlightly coloured 


Fu tin, 


very ſmall quantity by alkalis, copiouſly by liver of 


and with the precipitate formed by means of fixed 
_ alkali; it yields long, ſlender, foliated cryſtals, ly 


With biſ- 


math, 


th regu- 


bes of un- 
taony, 


white precipitate, which ſoon became yellow, and 
at length, eſpecially on pouring water on it, of a 


thin. broad, foliated. tranſparent cryſtals. Little is 


-  zel verw. p ; 
| With UNC, | 4 


ACID OF AMBER. 


neither does this acid precipitate lead from its ſolu- | 
tion in nitrous and marine acids, although Pott 
{memorr, de Þ Acad. de Berlin, tom. x.) denies this; 
but it forms a white precipitate with a ſolution of 
ſugar of lead, according to Stockar de Neuforn's ex- 


alkali, and. diſſolved in acid of amber, gives Jong, 


the ſtate of a grey powder. (Wenzel. p. 332.) 


13. Succinated ſalt of iron, (ferrum ſuccinatum.) | 


Wenzel diſſolved a precipitate of iron in acid of 
amber, and thence obtained ſmall, brown, tranſ- 
parent, ſtar-formed cryſtals; from the ſolution of 
which the iron was precipitated by zinc, but not 
by alkalies. (Verw. p. 331.) On the other hand, 


ſolution of metallic iron, by means of alkali, a 


green colour. 


14. Succinated ſalt of. tin ( annum ſuccinatum) 
is produced with the help of heat, by diſſolving tin 
precipitated by an alkali; and it takes the form of 


precipitated from this ſolution by alkalis, much 
more by liver of ſulphur ; and nothing by lead, iron, 
or zinc, ¶ Wenzel verw. p. 333.) 

15. Succinated ' ſalt of mercury. (Hydrargyrum 
Juccinatum.) The acid of amber digeſted during 
ſome days with a precipitate of -mercury obtained 
by means of an alkali, produced a ſhapeleſs ſaline 
maſs, from which the mercury 1s precipitated in 


ſulphur, and in its metallic form by copper. (Men- 


16. Succinated ſalt of zinc, ¶ Zincum ſuccinatum.) 
The acid of amber diſſolves eaſily zinc in its me- 
tallic ſtate; (Stockar de Neuforn, de ſuccin. F. 33.) 


ing one upon another. (Wenxel. p. 330.) Fixed 
al kali throws down a white powder from this folu- 
tion. But Stockar de · Neuſorn denies that fixed 
alkali produces a precipitation, and ſays that vola- 
tile alkali gives a red precipitate. 


17. Succinated alt of biſmuth. (Bifmuthum ſuc- | 


cinatum,) Stockar de Neuforn procured by means of 1 


heat a ſolution of metallic biſmuth, which was de- 
compoſed by alkalis. (De ſuccin. lec. cit.) and Men- 
zel (p. 335.) obtained from a precipitate of biſ- 


muth, prepared by means of fixed alkali, ſmall, | 


lender, foliated yellow cryſtals, from which alkalis 
do not precipitate biſmuth, whereas lead and zinc 
do form black precipitates, | 1 

18. Succinated fait of regulus of antimony. (An: 


© 1 
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little or no regulus of antimony ; but it diſſolves 
its precipitate formed by adding an alkali to its ſo- 


cipitated by alkalis, but is very copiouſly by liver of 
ſulphur. The combinations of acid of amber, 
with zickel, arſenic, and manganeſe, have not yet 
been made. 

Alb the known metallic ſalts made with acid of 
amber, are non-deliqueſcent; and when expoſed to 
fire, they let their acid eſcape. [L] f 


(4+) It appears then from the above hiſtory of 


deliqueſce; that lime and ponderous earth form 
ſalts diflicultly ſoluble ; that clay yields cryſtals; 
that magneſia forms only a gummy ſaline maſs; 
and that in general, the precipitates of metals are 
ſoluble and capable of forming cryſtallizable and 
permanent ſalts. | 

Theſe reſults are alſo given by Bergman, (De 
attract. elect. F. 27.) as the fruits of his own expe- 
riments; but are evidently only confirmations of 
what had been diſcovered before, as appears from 
the above-mentioned quotations. He has however 


| given ſome attention to the order of the affinitzes of 


this acid, which ſubje& had been neglected. ex- 
cept by M. Morveau, who has alſo given ſome re- 
marks on it. (Mem. de P Acad de Dijon.) According 


place; then lime; next come the three alkalis, and 
then magneſia, which he thinks poſſibly may be 
inferior to ſome metals. But Bergman affirms that 
not only the ponderous and calcareous earths, but 
alſo magneſia, are ſuperior to alkalis in affinity to 
this acid. He gives the following ſeries of the affi- 
nities of the acid of amber *. 1 


In the Humid Way. 
Ponderous Earth. 
V 
% 
Fixed Vegetable Alkali. 
Mineral Fixed Alkali. 
| Volatile Alkali. 
Argillaceous Earth, 

Calx of Zinc. | 
—— 
. ——— Manganeſe, 
— — Cobalt, 
. Lead. 


— Copper. 


See an explanation of the tables of affinity at the 


timonium ſuccinatum.) The acid of amber dillolves | 


article affin. ty. 


F 2 Calx 


lution; and when thus diſſolved, cannot be pre- 


„10. 
Ebert. 


the acid of amber, that with alkalis it forms cryſtal- lation of the 
lizable but deliqueſcent ſalts, except with the mi- compounds 
neral alkali, the compound with which does not formed 


with acid of 
amber.-. 


. It, 
Aﬀnities of 


acid of am- 
ber. 


to M. Morveau, the ponderous earth holds the firſt 


5 


Alb or AMBER, I 36 1 


ACIDS (ANIMAL) 
Calx of Biſmuth, ber is generally found either in the ſea, or in adjacent 


Antimony. grounds. This obſervation cannot be juttly applied 
— Arſenic. to ſne any relation between the acids of ſalt and 

—— Mercury, leo of amber, no more than the nell of the products of 
—— clver, iche diſtillation of oil of lavender with marine acid, 

Gold. which is in itſelf too uncertain a ſign, and beſides 
——— Platina. may rather ſhew an analogy with amber and eſſen- 
Water. tial oils, than between the acids. The mixture 
Spirit of Wine, #4 however of common ſalt in amber, will readily ex. 
Phlogiſton, | 


plain the appearances which miſted Mr. Beurdelin, 
to infer the identity of the acid of amber with the 


marine. 
338) 


By the Dry May. 
Mr. Weſtrumb Orell's e. 1. 1784, p 


Ponderous Earth, 


Lime. and Mr. Hermbſladt (ibid. p. 528) have. 1 la- 
Magneſia. | boured in vain to convert the acid of amber, by 
Vegetable Fixed Alkali. b frequent diſtillations with ſpirit of nitre, into acids. 


Mineral Fixed Alkali. 
Mild Calcareous Earth. 
Volatile Alkali. 
Argillaceous Earth. 


Jof ſugar, and tartar; and their want of ſucceſs. 

| confirms Leonbardi's obſervation above-mentioned, 
| that the acids of nitre and of amber have no other 
action upon each other, than that the former is 
phlogiſticated, or changed into red fumes, and. 
that the latter is rendered whiter. Neverthe- 
leſs, if Mr. Scheele's obſervation of the identity of 
the acid liquor obtained in the diſlillation of amber 
with the acetous be found conſtant, on verification, 


Ca 


In the tables of affinities of the ſeveral earths, 
alkalis, and metals, given at theſe reſpective ar- 
| ticles, will be ſeen the ſtrength of the affinity of 
theſe baſes to the acid of amber, comparatively ve ſhall have the beſt reaſon yet given, reſpecting 
'with the other acids, as ſet down by Bergman, It | the origin of this acid, to affign it to the vegetable 
will be there ſeen, that with regard to all the al- | kingdom; and when we conſider what very dif- 
alis, this acid is inferior to the acids of vitriol, | gen. properties are aſſumed by vegetable acids,. 
nitre, ſalt, fat, fluor, phoſphorus, ſugar, tartar, | which however are convertible into each other, as. 
arfenic, and ſorrel; that with regard to ponderous we have ſeen at the article, acetous acid, no reaſon. 
earth, it is inferior only to the acids of vitriol and Jan be draun from the diverſity of its properties 
of ſugar; that with regard to calcareous earth, it is | with other vegetable acids, againſt its having the 
inferior to the acids of ſugar, ſorrel, vitriol, and h me common origin. The natural hiſtory of. 
_ tartar; that with regard to magneſſi fa it is ** to | amber, its ſimilarity to reſinous gums, and its in- 
the acids of ſugar, phoſphor us, perlated ſalt, vitriol, |. volved inſets, afford other arguments in favour ol: 
fluor, fat, arſenic, and ſugar of milk; that with this opinion. See the article AMBER. (44). 
regard to argillaceous earth, "it is inferior to acids of | 5 


vitriol, nitre, falt, ſugar, arſenic, fluor, fat, forrel, 
and tartar; and that with regard to the metals, i it 
holds a very low place among the acids. 


Wen 


_ * 
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ACIDS (ANIMAL) [MT (44) 


F. r2. From what has been related, it appears evi IM] This name is given to acids obtained yy | 
ky ye dently that the acid of amber has peculiar proper- certain animal matters ;. as butter, fat, blood, ants, 
of acl of ties, and therefore deſerves to be conſidered as a and moſt flies. 
amber. true and diſtin& acid. That it is a modification Theſe aeids have been too little examined to 


of ſome other acid, of the marine, as Mr. Cornette | 


ſuſpects, or of the vegetable, as Hermb/tadt thinks, 
no proofs are hitherto adduced. 


obtained an acid and an oil which ſmelt of the acid | 
of amber, but on examining this acid, he found i it 
retained the properties of the ſpirit of ſalt. He | 


alſo relates that when he was purifying a conſider- 
able quantity of acid of amber, which he had pre- 
pared from amber, he ſeparated a conſiderable | 
quantity of common falt, which had riſen in diſ- 
tillation along with the volatile parts of the amber. 
That it ſhould frequently contain common ſalt mixed 
with it, may be expected when we conſider that am - 


—— 
ww ** 


ferent from thoſe obtained from vegetables. 
Mr. Cornette, | 
having diſtilled fpirit of ſalt with oil of lavender. 4 


enable us to judge whether. they be eſſentially dif- 


But: 
we are certain, that they differ in the ſame cir- 


cumſtances as the vegetable acids do from mineral 


acids; and probably, this difference proceeds from 
the ſame cauſe, which conſtitutes the difference 
betwixt the vegetable and mineral acids; namely, 
| the combination. of oily particles with the former.. 
The phoſphoric acid, obtained from urine, ap- 
pears, for the ſame reaſon, to belong to this claſs. 
of animal acids. But it has properties ſo different 
from thoſe of all other acids, that it deſerves to be 
conſidered as à diſtin acid. See PHoSPH0- | 
nus. [M] | 


(+) The 


F. 1. 
How diſ- 
covered a 
abtained. 


treated the 
j ubject, 


 ACTD OF ANTS. 

(it) The acids of an animal origin which have 
been examined, and which will be treated of in 
their proper places, ate. 
Acid of Ants and ſome other Iuſecls. 
Acid of Fat, 3 


f 


Acid of Mit. A eng 
Acid (perlated) 


Acid Phoſphoric. 
Acid of Pruſſian Blue. 
Acid of Sugar of Milk. 


animal bodies, as the acid of ants, and alſo, the 
-phoſphoricacid,which although chiefly engaged with 


alkaline and earthy baſes, yet appears alſo partly in 


a diſengaged ſtate in human urine, as the effect of 
urine upon litmus ſhews ; ſome of them are ob- 
tained by a fermentation, as the acid of milk; and 


ſome by decompoſition or analyſis, as the acid of fat, | 
of Pruſſian blue, and of ſugar of milk, and gene- 


rally the phoſphoric. (4+) 
"ACID of ANTS. (14)*® 
Tze acid of ants may be perceived by ſmell, on 
turning up an ant- bill, in ſpring or ſummer. When 


theſe inſects are irritated, they diſcharge a fluid, 


which has a. very pungent acid taſte and ſmell. 


Water or ſpirit of wine in which they are agitated, | 


becomes acidulous. A part of this acid may be 
raiſed in diflillation with the ſpirit of wine, in 


which ants had been immerſed, but the greater 
part remains in the reſiduous phlegm. All the 
acid may be extracted by water, and rendered capa- | 


ble of riſing by diftillation, with that fluid in a 
water-bath, The exiftence of an acid in ants has 
been long obſerved by naturaliſts, Ezttmuller (Col- 


leg. chym. p. 426) is among the firſt authors who 


ſpeak of obtaining it by diſtillation. But notbing 
was known concerning its properties till Marggraf 
(Mem. Acad. Berlin. 1749) undertook its examina- 
tion. Thofe who have purſued this inquiry with 


moſt ſucceſs are, Mr. Arvidſon in his treatiſe on | 


the acid of ants, (publiſhed in Baldinger's neues 


.magazin fur derte, B. II. St. 2.) Mr. D. Bucholiz, | 


in his remarks on the preparation of an ether from 
this acid; (Naueff. Enidec lung. in der Chem. B. II. 
p. 184) and Mr. Hermbſtadt, on the preparation of 
acid of ants. (Crell's Annalen. 1784, St. g.) The 
ſubject has alſo been treated by other chemiſts, 
Mieſſrs. Rouelle, Roux, le Sage, Thouvenel, and Fon- 
tana, but not with equal ſucceſs as by the four 
authors firſt mentioned. . Wo 


* Mr, Macquer, in his {aſt edition of his Dictionary: 


has given an article on the acid of ants, but as it cou- 
tains only an account of Marggraf's inveſtigation of 
this acid, and as a great deal has been done ſince, it" 


was thought better to make the article entirely new, by 
inſerting theſe later reſearches in their proper places; 


2 
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having been diſturbed, the inſets will run upon 


\ infuſion. 


ACID OF ANTS. 
The ants, which have been operated upon, are 


$. 3- 
the Formice rufe of Linneus. Arvidſon adviſes to £79465. 


obtain; 
ing this 
acid - 


collect them in the months of June or July, by 
laying ſome ſmooth ſticks upon an ant-hill, which 


the ſticks in numbers, whence they are to be 


ſwept into a veſſel containing water, till the veſſel 


is full of them. Hermbſtadt collects them in the 
' ſame manner, but ſweeps them into a dry bottle, 


_- 


I to avoid the inconvenience. of the ſuperfluous 


moiſture. Bucheltz employed a more artful method 
He ſunk a narrow-necked glaſs veſſel, the inner 
ſurface of which was moiſtened with a mixture of 
honey and water, into a diſturbed ant-hill, ſo that 
the mouth of the glaſs-veſſel ſhould be level with 
the earth of the ant-hill. The inſets allured by 
the ſmell of the honey, entered the veſſel and could 

not return. 3 h ky 

Different proceſſes have been uſed: for obtaining Pirſt pro- 
this acid. Marggraf diſtilled the ants with water, ceſs. 
and obtained, from 24 ounces of freſh ants, beſides _ 

11 ounces and two drams of the acid ſpirit, ſome 


* 


I urinous ſalt and ſpirit, ſome empyreumatic oil, and. 


a reſiduum conſiſting of earth and fixed ſalt. 


| Arvid/on employed two methods of obtaining 


the acid. One conſiſted in diſtilling the ants pre- Second 
 viouſly-dried. From a pound of ants he obtained proceſs. 
eight ounces of acid, beſides the empyreumatic vil. 


& 


The other method, was to encloſe the ants pre - Third pro- 
- viouſly cleaned by waſhing with cold water, in a c 
piece of linen, and to pour boiling water on them 

. repeatedly,. till the water could not extract more 

acid. He then ſqueezes the linen, mixes and fil- 

trates the ſeveral liquors. By this method he ob- 

tained from a pound of ants, a. quart of acid li- 

quor, which had the taſte of vinegar; but was ſpe- 
cifically heavier. This acid may be purified, as: 


_ vinegar may from the oily parts, and guarded 
from putrefaction, by a careful and repeated boiling,. 
or by repeated reclification; its burnt ſmell may 
| be diffipated. by expoſure to air; and it may be 
concentrated by congelation. The ſpecific gravity 
of the liquor obtained by this maceration with boil- 
ing. water, was 1,001 1; that of the ſame liquor 
| diltilled 1,0075; and that of the acid eoncentrated: 
by freezing, 1,0453- Bucholtz, ſays that the acid 
liquor obtained thus by maceration with boiling, 
water, when kept at reſt four weeks in order to 
obtain a perfect depoſition of its impurities, and 
then poured off clear, did not during all that time 
thew the leaſt ſign of -mouldineſs or other altera- 
tion, which is a fingular property of. an animal 


— __— 


— 


and ſor this reaſon J have ſuppreſſed Mr. Macquer's. 
article altogether; which 1 have done with the more 
ireedom, as it was merely a literal tranſlation of an. 
ad dition of my own, in the firſt Engliſh Edition of. the 


Dictionary, and which he adopted in-his laſt Edition. 
Hermb/igdt. 


4 


Ari or aN TSG. 1 1 ACID OF ANTS. 
Hiermbſtadt obtained by diſtilling a pound of | conſtantly diſengaging itſelf, Arvidſon informs 
dry ants, 4104 dunces of a yellow empyreumatic | us, that when he boiled the acid of ants with nitrous 
Jaquor, which did not taſte more ſtrongly acid g acid, he obtained a gas which rendered lime- water 
than tlie ſpirit obtained by diſtilling wood. Upon | turbid. ,. Mr. Hermbſtadt concludes. that it is fixed 
this liquor, ſwam three drams of a brown, fetid, air; but if ſo, this gas muſt be ſtrongly impreg- 
oil, in all reſpeas, like oil of harts-horn. A] nated with the acid of the ants, otherwiſe it could 
black refiduum, weighing one ounce and ſix drams | not make that impreſſion which it does upon the 
-remained in the retort, which from the vapour | organs of ſmell. „ | 
that it exhaled, and other trials, gave figns of its] This acid has a pungent, not unpleaſant ſmell; „ F. 5 
. containing a volatile alkali, which has alſo been a ſharp, cauſtic taſte; and when diluted, has an . 
obſerved by others, in the analyſis of ants. The | agreeable acidity. It reddens blue paper, ſyrup of 
loſs of weight in the proceſs he attributes to the | violets and litmus; it blackens the vitriolic acid, 
| [eſcape of gas and ſome volatile alkali, By diſ- } and by its union therewith, and application of heat, 
tilling a pound of ants mixed with three pounds of I exhales a white elaſtic vapour, which difficultly 
water, according to Marygraf's manner, an acid | unites with water, or with lime water; but by dif. 
liquor and ſome oil were raiſed into the receiver; } tillation, gives a ſmall quantity of acid. When 
and when the liquor remaining undiſtilled was | boiled. with nitrous acid, phlogiſticated vapours are 
cooled, 1 dr. of a fat oil gathered on its ſurface. | exhaled, and a gas which is not very mifcible with 
He prefers this method of Marggraf's to Arvid. water, and which diſturbs lime-water. The acid 
Jon's repeated macerations, as a more perfect mode of ants is thus decompoſed, and cannot be obtained 
of analyſis; the eſſential oil being chiefly loſt in { by diſtilling the mixture. It is not changed by acid 
the latter proceſs; and likewiſe as being leſs labo- | of ſalt, but the dephlogiſticated marine acid takes from 
Tious; but he alſo finds fault with Marggraf's it its inflammable matter, and decompoſes it. 
proceſs, that the acid is thereby too much al-] When united with inflammable matter, it does not 
te red, that it is too dilute, and that it has not the form ſulphur; but when it diſſolves iron and zinc, 
pungent ſmell of living ants. As to the diftilla- } inflammable vapours are produced. It diſſolves: 
tion of dry ants, he totally diſapproves of it, as | ſoot, with help of gentle heat, oils with difficulty, 
the acid is in great meaſure decompoſed, and the | and powder of charcoal, not at all. It does not 
Fourth reſt united with much oil. He then contrived { unite with vitriolic ether; In diſtilling a mixture 
IJ roceſs. another method, which conſiſted in expreſſing the | of the acid and ſpiiit of wine, Arvidſon ſaw ſome 
t juice of the ants, by which means he obtains at | appearances of an ether. But M. Bucholtz has 
once a concentrated liquor fit for diſtillation. | perfectly ſucceeded in obtaining a true ether. by 
From two pounds of dry ants, he got 21 ounces | means of this acid. See ETHER, © © © 
and two drams of this juice. which had a pungent | With fixed vegetable alkali, this acid unites, 55 6, 
and highly acid ſmell, ſimilar, to that of the va- | forming a neutral ſalt conſiſting of oblong deli- 1 
pours of the fluor acid. Its taſte reſembled thoſe | queſcent cryſtals. according to Marggraf. When acid. 
of concentrated vinegar, and acid of tartar; to | thefe cryſtals or the dried ſaline mals is expoſed to 
which laſt, alſo it was comparable in ſtrength - of | diſtillation, very little acid is produced, moſt of it 
acidity. By diſtilling eight ounces of this juice he being decompoſed, as other animal and vegetable 
obtained 63 ounces of pure, clear, acid of ants, | ſubſtances are by that heat. But on adding oil of 
equal in ſtrength to a very concentrated vinegar. | vitriol to this ſalt, a very clean concentrated acid 
This proceſs he pfefers to thoſe above-mentioned, | of ants was obtained by M. Bucholtæ; by means e 
for obtaining a pure and ſtrong acid of ants. of which treated as uſual with ſpirit of wine, he was 
F. 4. - It appears from the above-mentioned reſearches, | able to procure a large proportion of a true ether. 
Tie Pro- that in the analyſis of arts, may be obtained, be-] With mineral alkali, this acid unites, forms ſo- 
ducts o. ſides the oil, which is partly eſſential and partly fat, 


. 


e _y 
* 


tained by v | | liated deliqueſcent cryſtals, of 4 ſaline-bitter taſte, 
enalyſins and the wolatale alkali, - and black refiduum, which" and ſoluble in twice their quantity of water, (Ar- 
wits,” are common in all analyſes of animal ſubſtances, a e ne be rant 20tÞ wth, 

_ peculiar acid, which contains ſome very volatile | With volatile alkali, this acid forms an ammo- 


principle; for none of the diſtilled acids were found | niacal liquor which, as Marggraf thought, cannot 
to poſſeſs nearly ſo much of this pungent and | be brought to a dry ſtate. But Arvidſon has been FR 
highly acid ſmell, as the living animals, them- | able to get this ſalt in the form of thin cryſtals, + 
ſelves, or their expreſſed juice. Mr. EHermb/tadt | which were extremely deliqueſcent. - © 
oblerved, that when he put this juice in a bottle | Marggraf formed dry cryſtals by uniting this 
«to which a glaſs ſtopper was fitted, that the ſtopper | acid with chalk or with coral. Arvidſon obſerves, that 
was frequently raiſed by the force of an elaſtic |. this ſalt is tranſparent, cubical or rhomboidal, non» 
vapour, making its eſcape, and that after ſome | deliqueſcent, ſoluble in eight parts of water, unſolu- 
days, the liquor had lolt its ,pungent ſmell. It ble in ſpirit of wine, and of a bitter taſte, It gives no 
appears then that ſome aerial or gafſy aid was | acid, when expoſed to diſtillation, without FR 
IT. = — ; | | gua 


EE; 


elem- 


dance of 
NS acid to 
e acetous. 


9. 8. 
-Ntiev0 f 
2s acid, 


4erd er zur, . 


Equal parts of uncalcined magneſia and acid of 


ants, formed a lixivium, whence Arvidſon ob- 


ſerved a depoſition of ſaline particles, of. liule ſo- 
lubility, and aſterwards an effloreſcence of a tranſ 
parent ſali riſing from a round ſaline maſs. This 


ſalt had ſcarcely any taſte, was ſoluble in 13 parts d 


of water, and unſoluble in ſpirit of wine. 


Ponderous earth united with this acid, formed a 
cluſter of bitter needle- like cryſtals, which did | 
not deliqueſce, were ſoluble in four times their | 
quantity of water; were unſoluble in ſpirit of 
wipe; when burnt, yielded a ſmell like that of | 
burnt ſugar; and left a coal which efferveſced | 


with acids. (Arvidſon.) 5 
This acid unites with difficulty with earth of 
alum, and can ſcarcely. be ſaturated therewith. 
„„ „% 5 
The acid of ants did not precipitate ſilver, lead, 


analogy to marine acid: nor did it precipitate. 
quicklime from marine acid; and hence it has no- 
thing of the vitriolic acid. (Marggraf.) 

As a ſolvent, this acid acted weakly upon cop- 
fer, and ſtrongly upon iron and zinc; but it did 
not act, or very little, upon felver, lead, lin, regu- 
lus of - antimony. and biſmuth, It diſſolved the 
calxes of copper, ſilver, zinc, and lead; but not the 
calxes of. tin, of regulus of anlimeny, of biſmuth, 
or of mercury, which laſt calx it converted into 
fluid quickſilver (Marggraf.) To theſe remarks, 
Arvidſon. adds that iron, zinc, and lead, give cryſ- 


tals; that reguli of antimony, arſenic, cobalt, and 
of nickel, are unſoluble by this acid, but their | 
calxes are ſoluble, and alſo the precipitate of | 
manganeſe ; that. gold, mercury, and the calx of pla- 
tina are not affected by this acid; and that it diſ- | 


ſolved the calxes of copper,. ſilver, lead, biſmuth, and | to that excellent chemiſt.. Mr. Scheele. In exa- . 


mining the juices of unripe fruits, he found that 
they often contained two acids, the properties of 1 of this: 
each of which are different from thoſe of the deu actd. - 
other, .and from the acids heretofore examined. 

That the juices of fruits contain ſome acid has 

u | | been univerſally known, and ſome of the neutral 
forms and other properties, when united with vo- | ſalts formed by. uniting them- with alkalis have 
been obſerved. {See Dr. Donald Monro's- Paper in 
- Phil. Tranſ. Vol. LVII.) But it is to Mr. Scheele 
that we are. indebted for the diſcovery of the pro- 


mercury, with all which it forms cryſtals. 

Marggraf concludes from his experiments, that 
in- many reſpects, but not in all, a reſemblance 
may be obſerved between this acid and the acet- 
ous, It is diſtinguiſhed, however, from the acet- 
ous. acid in forming compounds, different in 


Jatile alkali, lime, magneſia, copper, or nickel; | 


and in poſſeſſing different affinities; for. the acid 
of ants diſpolles the acetous acid in all inſtances ; 
and alſo the acid of. arſenic. from cobalt and 
nickel. 8 5 | 

The affinities of this acid are placed by Arvid- 
en in the. following order. | 


Ponderous Earth. 
Vegetable Fixed Alkali.. 
Mineral Fixed Alkali. 
Lime. : 
-, Magneſ...:. -*_. 
Volatile Alkali. 
Zinc, | | 


{ 


. 


| ; this acid, which he has done to vinegar, but he 
or mercury, from nitrous acid; hende it has no | 
examined. | 
treatiſe, does not appear; but the. experiments: 
made by. the latter chemiſt ſeem, on examination, 
to give pretty ſufficient grounds for the order of 


— 


— 


| 


— 
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Manganeſe. 


Iron. 


3 


Cobalt. 
Copper. 
Nickel. 
Biſmuth. 
Silver. 

Clay. 
Ethereal oils. 
Water. 


In ſtrength of affinity, this acid excels in the 


wet way, the acetous, the boracic, the ſulphureous,. 


and the phlogiſticated nitrous, acids. 
Bergman aſſigns the ſame order of affinities to 


con feſſes that they have hitherto been imperfectly 
Whether he had ſeen Arvidſon's- 


- affinities which he has given. | 55 
Inſects armed with ſtings, as bees, waſps, and . 9. 
lornets, are ſaid to diſcharge an acid liquor when Acids com 
irritated. A ve 
by Mr. Bonnet to be ejected by a caterpillar, which fees. 
: he diſtinguiſhes by. the name of “ grande che- 
nille du ſaule a queu fourchue.” See Mem, des. 

* Scavans Etr. Tom. ii. and Phil. Tran}. for 1743. (44) | 


EY 8 tained in 
ſtrong acid has been obſerved %% in. 


AEID OF ApPLEs. (4+) 


For the diſcovery of this acid we are indebted « - 


tory of 
the diſcove- 


perties by which we are enabled to diftinguiſh- 
them, either when contained ſeparately, or mixed 


in the juices of fruits and other vegetable matters; 
; and to give them the conſideration of new and 
1 diſtin& acids. | 


He had obſerved that the juice of citrons con- 


tained an acid, which united with lime, formed a 


ſalt very little. ſoluble in water, and which there.. 


fore by adding lime, could be ſeparated. from the 

| mucilaginous and watery parts of the juice; B 
adding vitriolic acid to this compound of lime 
with the acid of the juice, in the. ſame 


manners 
nearly. 


ACID: Of APPLES. 


nearly which is uſed! for obtaining the acid of ; 


tartar, he ſeparated the lime, and obtained a pure 


acid, to which he has given the name of acid. of | 


citrons, He then entered upon an examination 
of the juices of ſeveral other fruits; and proceed- 
ing in the manner above mentioned, by adding 


chalk, to the juice of the ribes groſſularia, he ob- 


tained an acid which in all its propertics reſem- 


bled the acid of citrons. He afterwards exa- 
mined the juice which remained, after all the 


acid of citrons had been feparated by the addi- 


tion of chalk, and he found that it contained an- 
other acid, which being united with more chalk. 
formed a ſalt eaſily ſoluble in water, and which 
therefore remained ſuſpended in the juice. In 
order to ſeparate this new ſalt, he added to the 
liquid, ſome redified ſpirit of wine, by which the 
ſalt was precipitatedz but being mixed with a | 


good deal of gummy matter, he judged, that in 
order to obtain this acid in a pure fate, it would 
be neceflary previouſly to free the juice of the 
fruit from its gum. With this view he evapo- 


rated ſome juice of the ribes groſſularia, to the 
cConſiſtence of honey, diſſolved this thickened 
juice in ſtrong ſpirit of wine, and filtrated the 


[ 40 ] | 
 difengaged, ſo that it could be ſeparated by hb 
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ACID OF APPLES. 


tration. 5. The above defcribed ſeparation was 
however not complete, becauſe: the whole of the, 


lime was not thereby precipitated. He obſerved 
that the affinity of the acid to lead was ſtronger 


than to lime, and he therefore applied the method 
which he had before diſcovered for the ſeparation 


of acid of forrel, To the acid liquor he added a 


ſolution of ſugar of lead, by which, the acid was 
precipitated along with the lead, and the vinegar 
was left in the liquor, To this precipitate, cleanſed 
from the remaining liquor by filtration, he added 
vitriolic acid, which ſeized the lead and the ne 


| acid was left diſengaged and pure, See the article, 


ACID or SORREL. : 
Upon examining the juice of ripe or unripe 


apples, he found that it contained no acid of ei- 


trons, and very little gummy matter, but a large 


portion of the new acid; which he could obtain 
more eaſily than he had done from the juice of 
the ribes groſſularia. For, by faturating the juice 


with chalk, and mixing the ſolution with ſpirit of 
wine, he procured at once the ſalt above defcribed, 
conlifting of the new acid united with the ,calca- 
reous earth, in a ſufficiently pure ſtate, _ | 


mixture, by which means, the acids, which are | The proceſs however for obtaining this acid, 118 
loluble in ſpirit of wine, paſſed through the pa- | which he found moſt commodious was the fol- „gf 
per, and the gummy parts which are unſoluble | lowing: he ſaturated the juice of apples with a Foparin 
in that ſpirit, remained on the filter. He then | ſolution of vegetable fixed alkali, and to this {is acid, 


3 ab. 


evaporated the ſpirit, and added to the remain- 


ing acids twice their quantity of water, and as 
much chalk as was neceſſary for their ſaturation. 


He boiled the liquor two minutes, by which | 


mixture he poured a ſolution of ſugar of lead, 


till no further precipitation could be produced. 


To the edulcorated precipitate, he added by de- 
grees a diluted vitriolic acid, till he could notany 


means, the compound formed by the chalk and | longer perceive a {ſweet taſte in the acid liquor: In 
the acid of citron, was precipitated; and the li- for, the part of the new acid which is diſengaged pr 
quor which was thence ſeparated by paſſing { by the firſt portions of vitriolic acid, diſſolves a 5: 
through the filter, was a ſolution of the chalk in | part of the calx of lead, and imparts a ſweetiſh - 15 
the new acid. To this ſolution he added ſpirit | taſte, which is ſenſible notwithſtanding the acidity cit 
of wine, which coagulated the ſalt; while ſome } of the liquor, When the quantity of vitriolic | 
{aponaceous and ſacchariue matters remained diſ- | acid is ſufficient to unite with the whole of the 
Aolved ia the ſpirit. Having freed his:coagulated | lead, this fweet taſte ceaſes; all the lead being 
ſalt from theſe impurities by filtration, and by | precipitated in form of a vitriol of lead, from 
waſhing with a little more ſpirit of wine, he pro- | which the acid is to be ſeparated by filtration. 
ceeded io examine it, and made the following re- Whereas the juices of moſt fruits contain more or 
marks. 1. Some of it being ſpread on his nail, | leſs of the acid of citrons, beſides this new acid, 
while it was moiſt, dried ſoon, and had the ap- | and the juice of apples contains the latter acid 
pearance of a ſhining varniſh. 2. It was very | copioully and none of the former, he has pro- 
{oluble in water, and it gave a red ſtain to litmus, | perly uſed the right of a diſcoverer, by giving to 
When the ſolution had ftood ſome days expoſed | the new acid, the appellation of Acip or Ar- 
to air, it was found to have depoſited a number | eLts. _ | | 
of {mall cryſtals, which could only be diſſolved The fruits of the following plants were found 5B. 3. 
by a quantity of boiling water; and this ſolution | to contain the acid of apples mixed with little or In what 
was ſound to be completely neutraliſed, fo that it | no acid of citrons; wiz. Berberis vulgaris, Sam- on 
| yielded its calcareous earth to a ſolution of fixed | bucts nigra, Prunus ſpinoſa, Sorbus aucuparia, Prunus found, 
ll alkali, 3. This ſalt was decompoſed by beat in a | domeſtica. EO fp 
1 crucible, and left a mild calcareous earth. 4. The | The following fruits contained nearly equal 7 
14 acid of this ſalt was ſeparated from the earth, by | parts of the acids of citrons and of apples z viz. f 
9 „adding a dilute vitriolic acid, umil gyplum was ] Ribes groſſularia, Ribes rubrum, Vaccinium Myrtillus, i 


no longer precipitated, and the new acid was left | Cralægus aria, Prunus ccrafus, Fragaria veſca, 
| e . ERubug 
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Rnbus: chamemorus, & Rubus ideus, The juice of 
citrons gives ſome traces of acid of apples being 
mixed. with its proper acid. The juices of the 
following fruits, were found to contain the acid 
of citrons mixed with little or no acid of- apples; 
viz. Vaccinium oxycoccos, © 
Prunus Padus, Solanum Dulcamara. & Cynoſbatos, 
The juices of the unripe fruits of the vine and 
the tamarind," contain ſolely acid of citrons. 
4. . The acid of apples has the following chemical 
The chemi- properties: 1 SB 5 
cal proper- I. It cannot be eryſtallized, but is always deli- 
Y this queſcent. Y 4 
+ 2. With the three alkalis, it forms deliqueſcent 
neutral ſalts. | 


forms Tmall irregularly ſhaped cryſtals, the ſolu- 


Vater. If the acid is ſuperabundant, it readily 
diſſolves in lime-water. . 

4. Ponderous earth acts in the ſame manner with 
regard to this acid, as lime does. | 
5. Earih ef alum forms with this acid a ſalt, but 
litile ſoluble in water. L Th 

6. Magneſia yields a deliqueſcent ſalt. | 

7. Iron gives a brown ſolution, which does not 

cry ſtallize. | | | 
8. Zinc yields ſine cryſtals. | | 

9. Upon the other metals this acid has no re- 

markable effects. e | | 
Although in ſeveral caſes this acid agrees with 
the acid of citrons, it differs in the following cir- 
cumſtances: . | 


a 1. The acid of citrons ſhoots into fine cryſtals, 
properties but this acid does not cryſtallize. : 
tis acid 2. The acid of apples can eaſily be changed 


differs from 
the acid of 
citrons. 


into the acid of ſugar, by means of nitrous acid; 
which Scheele has never been able to effect, upon 
the acid of citrons. 
fected this change. Set acid of CitrONs. 

3. The ſalt formed from the citron acid with 
lime, is almoſt unſoluble in boiling water; where- 
as the ſalt made with acid of apples and the ſame 
baſis is readily ſoluble by boiling water. 


filver from the nitrous acid, and alſo the ſolution 

of gold when diluted with water; whereas the acid 

of citrons does not alter any of theſe ſolutions. _ 
5. The acid of apples ſeems to have a leſs afh- 


ſolution of lime in the former acid is boiled one 
minute with a ſalt formed from volatile alkali and 
acid of citrons, a decompoſition takes place, and 
the latter acid combines with the lime and is pre- 
g. cipitated. See acid of CiTRONS. : 

Ti a Notwithſtanding the number of chemiſts who 
is produced 
in the pro- 
cels for 
ma bing 
acid of 
Car. 


* Welrumb maintains that Scheele is miſtaken in affirm- 
ing the acid of tamarinds to be the acid of citrons, where- 


5 


ſu- acid of tartar, See the article acid of CitrRONS. 


Jaceinium vitis t 1424, 


3- When completely faturated with lime, it 


tion of which requires a good deal of boiling 


Weflrumb has however ef- 


4. Acid of apples precipitates mercury, lead, and 


nity than that of citrons with lime; for when a 


as according to his experiments, it appeared to be the 


TH ] 
have prepared acid of ſugar, none of them have 
| obſerved what acid was firſt formed in the procels, 
| before it was changed to acid of ſugar. If a di- 
luted acid of nnre be abſtracted from ſuch a quan- 


* — 


| 


duces any precipitate with lime-water. 


following reſults.” | 


ACID -OF-APPLES. 


tity of ſugar, that the mixture begins to become 
a little brown, which is a ſign that all the nitrous 


acid is evaporated, the ſyrup will be found to 
have acquired a ſouriſh taſte. 


And if all the 
acid of ſugar be ſeparated by means of lime- 
water, there will yet remain ſome other acid, 
which ſhews no veſtige of nitrous acid, nor pro- 
When 
this acid is ſaturated with chalk, and the ſolution 
filtrated and mixed with ſpirit of wine, the whole 
will be thickened together. II the ſpirit of wine 
be then ſeparated from the curdled matter by a 
ſie ve, and this matter be diſſolved in water, upon 
adding to it then ſome vinegar of lead, the calx 
of lead will be precipitated; and if the acid is 
ſeparated from the calx of lead by means of di- 
luted vitriolic acid, it will be found to poſſeſs all 
the properties of the acid of apples, and is in fact 
che ſame. 5 | | 

Hence it appears that in the proceſs for prepar- 
ing the acid of ſugar, two vegetable acids are ob- 
tained, namely, the acid of apples, and the acid 
of ſorrel, 155 which the acid of ſugar is found 


to be identical, The ſpirit of wine which had 


been employed to precipitate the calcareous ſalt, 
and had paſſed through the filter, leaves aſter eva- 
poration a reſiduum of a bitter taſte, very deli- 
queſcent, and ſimilar to the ſaponaceous extract 


of the citron. 


Being deſirous of trying the effects of the nitrous g. +. 
acid on ſeveral other ſubſtances, he obtained the £Efeds of 
the nit rous 

acid en va- 
rious ſub- 
ſtances. 


1. Gum arabic 


and of ſugar. | 
2. Manna gave the ſame. | | 
3. Sugar of milk gave theſe two acids, and alſo 
the acid of ſugar of milk: = „ 
4. Gum Tragacanth, during its ſolution in ni- 
trous acid, let fall a white powder, which was 
found to be the acid of the ſugar of milk. This 
gum contained alſo the acids of apples and of 
{ugar, and a ſalt formed from lime and the acid of 
apples. 3 „ 
5 · Starch left an undiſſolved matter, which be- 
ing ſeparated by filtration and waſhed, reſembled 


gave both the acids of apples, 


a thick oil like tallow, which however was found 


to be very ſoluble in ſpirit of wine. By diſtilla- 
tion he obtained from this oily matter, an acid 
ſimilar to that of vinegar, and an oil which has 
the ſmell of tallow and congeals by cold. Be- 


| ſides theſe ſubſtances, ſtarch yielded the acids of 


apples and of ſugar. | 
6. The root of /aleþ yielded the acids of ſugar 

and of apples, and alſo abundance of a ca{careous 

accharine ſalt. Fr | 
7. The extract of aloes gave both the acids of 
| . 5 ſugar 


he conſiſtence of a 
ol ſugar and apples. 


parſley-ſeed was converted totally into theſe acids, 


able to decompoſe them. From glue diſſolved in 
ſtrong acid of nitre by means of heat, he ob- 


- would not cryſtallize, he got by the proceſs above 


from the ſaponaceous extract 


A ſingular 
| falt obtain- 
ed from 


Urine, 


or marine acid. This kind of acid is found in 


Nitrous acid into a refinous ſubſtance, and gave 
other plants which Scheele examined, gave both the 


from which theſe extracts are not entirely free. 


and yolks of eggs, gave the fame products. 


of which it is ſoluble in water and in ſpirit of 
wine. Hehad already remarked that the acid of 
the ſugar of milk gives in diſtillation the ſame 
_ acid of benzoin, It appears then that this yege- 


FPV 
fugar and of apples, and loſt he greateſt part of 
its bitter taſte. A reſinous matter ſeparated, dur- 


ing the digeſtion with nitrous acid, which ſmelt | 
like flowers of benzoin, and which kindled on | 


being heated in a retort. | 
8. The extract of coloquintida was converted by 


little indication of acid of ſugar. | 
9. The extracts of the peruvian bark and of the 


acids of apples and of ſugar, and allo a little acid 
of ſorrel, which is contained in the neutral ſalts, 


10. The infuſion of roaſted coffee evaporated to 
fyrup, produced the two acids 
11. The infuſion of rhubarb treated in the ſame 
manner, gave the acids of ſugar and of apples, 
together with a refinous ſubſtance. „ 
12. The juice of poppies gave the ſame reſults. 
13. The extract of galls gave both the acids. 
14. The ential oils treated with nitrous acid, 
gave little or none of the two acids; but the oil of 


15. Animal fubſtances required a very concen- 
trated nitrous acid; with which however he was 


tained fine cryſtals of acid of ſugar; and by ſa- 
turating with chalk the reſiduous liquor, which 


deſcribed, the acid of apples. Lee whites 
From 
all theſe ſubſtances. eſpecially from yolks of eggs, 


a thick fat ſubſtance ſeparated: and it is remark- | 


able that the air or gas expelled during the pro- 
ceſs, when collected, is found to conſiſt of a little 
fixed air, a great deal of phlogiſticated air, and 
very little nitrous; whereas in the proceſs for 
Preparing acid of ſugar from vegetable ſubſtances 
he never obtained any of the phlogiſticated air, 

He obſerved alſo that in the preparation of acid 
of ſugar, the liquor in the receiver contained be- 
fides phlogiflicated nitrous acid, a ſmall portion 
of vinegar. The ſame remark has alſo occurred 
to Weſtrumb. (Chem, Annal. 1785. I. 352.) 

He tried in vain to obtain the acid of ſugar 
of urine; but in- 
fiead of this acid, he got a ſalt, which, when com- 
pletely purified, reſembled perfectly flowers of 
benzoin. We' may be aſſured that this. ſalt was 
not a product from the re- action of the nitrous 
acid; tor the ſame ſalt is precipitated abundantly 
by adding to the extract of urine, a little vitriolic 


urine combined with volatile alkali, by means 


1 ACID OF APPLES. 
table acid does not ſuffer any alteration in its cir- 
culation with the blood. 3 5 
There is no acid which approaches more to the 
acid of apples than the acid of milk (Neu. Ent- 
| deck, Th. S. p. 146.) A difference however between 
| them confiſts in this, that the ſalt formed by the 
union of acid of milk with lime, is foluble in 


.f ſpirit of wine, while the calcareous falt of which 


the acid of apples is a principle, is not ſoluble 
in ſpirit of wine. Apparently it is a change oc- 


on the acids of fruits, in the Swediſh Tranſact. for 1185, 
and in Crell's Chem. Annalen. 1785. B. II. St. 10. 


apples, merely as a modification of acid of tartar,. 


ö 
Mr. Hermbſtadt of Berlin conſiders this acid of- 


7 


This acid 


reſembles 
the acid of 


milk. 


caſioned by the fermentation of whey. See Scheele 


and alleges that the difference conſiſts in the for- 


mer acid containing leſs phlogiſton and more ſpe- 
cific fire than the latter. He ſays, that if three. 
parts of ſmoking nitrous acid be abſtracted from 
one part of ſugar, and if the brown acid maſs: 
which remains in the retort be diluted with fix. 
times its weight of diſtilled water, and ſaturated 
with chalk, two compounds will be found, one 


| conſiſting of the calcareous earth with the acid of: 


| tartar, which will precipitate; and the other 
formed of that earth with the acid of apples, 
which remains in the ſolution. If the calcareous: 
earth be precipitated from this latter ſolution by 


adding acid of ſugar, a pure acid of apples will 
[' be. left in the liquor, And he further relates, that 


this acid of apples may by another addition of 
ſmoking nitrous acid be changed entirely into 
acids of ſugar and of vinegar. (Hermb/tadt Phyſik. 
Chem. Verſuch. vii.) „ 


one ſet of chemiſts ſay, or more air, as others ex- 


or leſs air than the ſaccharine and aceious acids. 
But this ought not to prevent the acid of apples 


tions of the nitrous acid, moſt of them may be- 
converted into other acids, and ultimately into 
acids of ſugar and vinegar, which latter acid 
might be conſidered, according to Mr. Hermb- 
: ſladt's reaſoning, as the fole vegetable acid, of 
which all the others may be only modifications. 


plete, and, fluctuating, I conceive that a much. 
more ſafe, and permanent rule for the diviſion of 
bodies, may be derived from the difference of: 


/ their properties, than from our notions of their 
conſtituent parts; and: as their utility depends 


LY 


5 


founded on them, will be molt applicable to all 
practical purpoſes, Now, as the properties of the 
acid 


But as our theories are hitherto uncertain, incom-- 


It appears then that the acid of apples, is in an 
intermediate ſtate between acid of. tartar and acid 
of ſugar, that is, it contains leſs phlogiſton, as 


plain, than the acid of tartar; and more phlogiſton 
from being conſidered as a diſtinct acid, other- 
| wiſe all the vegetable, and perhaps all or moſt of: 


the animal acids, may be confidered only as mo- 
difications of one acid. For by repeated abſtrac- 


altogether on their properties, à diſtinction 


acid of apples, as well as thoſe of the acids of 
citrons, tartar, ſugar, vinegar, and of other vege- 
table acids, are ſenſibly different; b 
above-mentioned, the acid of apples is entitled, 
(as the others alſo are) to the conſideration, which 
Scheele gives to it, of a peculiar and diſtin 
acid. G. | | 9 05 


AQUA RE GIS. IMI (Ar) 
Agua regia, acidum regale. 


IM] Aqua-regia is a mixture of the nitrous and 
marine acids. "Theſe two acids are mixed to 
obtain a menſtruum capable of acting upon cer- 
tain bodies which no pure acid can diflolve, or 
but e , 4, particularly gold and 


cannot be diſſolved in their aggregated ſtate by 


any other acid than by aqua - regia. Tin and re- 


gulus of antimony are beiter and more eaſily diſ- 
ſolved by aqua-regia than by any other acid. 


This menſtruum may be made either by merely | Brecaut in 
mixing the ſpirit of 8 with ſpirit of fal. 5 34 precaution that could be taken in ſuch a caſe, it 
diſſolving in ſpirit of nitre a ſalt containing ma- 
rine acid, and particularly ſal ammoniac and com- 
mon falt. 0 be well made by diſ- 
tilling nitrous acid from either of theſe ſalts; be- letting this gas eſcape, as Mr. Cornette has done, 
cauſe nitrous acid, being capable of diſengaging | | | 
marine acid from theſe ſalts, does actually diſen. 


mon ſalt, Laſtly, it may 


gage it, either by ſimply diſſolving them in ni- 
ttous acid, or by diſtillation. 


aqua-regia, prepared in theſe different manners, 


ſal ammoniac or common ſalt in nitrous acid, 


contains ammoniacal or cubic nitre, and that 
theſe neutral ſalts do not exiſt in the aqua-regia 
made by mixture of the two acids, or by diſtilla- 


tion, | | | | 
The preſence of theſe neutral ſalts in aqua- 


regia does not injure its diſſolving powers. Ac- 


cordingly, as the aqua-regia which contains them 


is the eaſieſt prepared, and leaſt expenſive, it is 
more generally uſed than the others. But it is | 


neceſſary to obſerve, that the ammoniacal nitre in 


the aqua-regia, may occaſion conſiderable differ- | 


ences in the nature of the precipitates made from 
ſolutions of metals in this menftruum, by ſeparat- 


ing from theſe precipitates any of thoſe metallic 
ubſtances which it is capable of diſſolving, and 


alſo by a portion of it adhering to precipitates. 


For inſtance, gold precipitated by a fixed alkali 
from an aqua-regia made by mixing the pure ni- 
trous and marine acids, does not fulminate; 
whereas it does fulminate when precipitated from 
an aqua-regia made by diſſolving ſal ammoniac in 


* Aqua-regia does not diſſolve ſilver; but when the 
quantity of marine acid contained in the *aqua-regia is 


ee | 


very ſmall, the acid of nitre does then diflolve lilver,* 


TOY 


| nitraus acid, 


y the rule | 


! 


{ 
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AQUA REGIS. 
See Precieitatts; and Golo 
(FuLuInNAatING,) ] 1 
The mixture of the nitrous and marine acidg 
preſents a very ſingular and remarkable pheno- 
menon; which is, that the vapours of this mixture 
are more expanſive and more difficult to be con- 
fined than the vapours of either of the acids be- 
fore mixing. This proves a re-action of theſe 
acids upon each other. This phenomenon 1s. very 
little ſenſible when the acids employed contain 


| much ſuperabundant water; but is more maniſelt 
0M 


in proportion as thele are more concentrated. I 


| have obſerved, that upon mixing moderately 


ſmoking nitrous 'and marine acids, which had 
remained without occaſioning any diſturbance in 


their bottles, an aqua-regia has been formed in- 
finitely more ſmoking, and which has made the 


ſtopper fly out of the containing bottle, particu- 
larly in weather ſomewhat warm. Mr, Beaume, 
when diſtilling a pretty ſtrong nitrous acid upon 
ſal ammoniac, obſerved, that the vapours which 
paſſed were ſo elaſtic, that notwithſtanding every 


was impoſſible to continue the diſtillation, We 
know now that all theſe effects are cauſed by a gas, 
which is diſengaged or produced in a mixture of 
concentrated nitrous, and marine acids. By 


we may conduct this diſtillation to the end with- 
out any inconvenience; and the aqua-regis which 


| has loſt its gas by diſtillation, retains no longer its 


2 if | rtv. 
The only difference betwixt the ſeveral ſorts of hip, pen tene. 


As to the proportions of nitrous and marine 


G | wy acids, of ſal ammoniac, which ought to be 
1s, that the aqua-regia made by merely diſſolving ehcp Noe i 5 


employed for the preparation of aqua-regia, there 
are no eftabliſhed rules. Common aqua-regia is 
made by diſſolving four ounces of ſal ammoniac 
in ſixteen ounces of nitrous acid. But theſe pro- 
portions ought to be varied according to the na- 
ture of the ſolutions intended.  - 

To diſſolve, for example, the greateſt poſſible 
quantity of platina, the beſt proportion is equal 
parts of the two acids, Ft 
+ To diſſolve the greateſt quantity of regulus of 
antimony, the aqua-regia ought to be compoſed 
of four parts of nitrous acid to one of marine. 

In general the greater the proportion of marine 
acid, or of ſal ammoniac, is in aqua-regia, the leſs 
are the imperfe& metals, and particularly tin cal- 
cined and precipitated by it. An aqua-regia, 
compoſed of two parts of ſpirit of nitre, and one 
part of ſpirit of falt, makes a clear ſolution of _ 


nearly an equal weight of tin, without forming 


any precipitate: but lor this purpoſe, the operas 
tion muſt be perlormed ſlowly, and heat mult be 
avoid as much as poſhble. See GoLD, PLATINA, 


| Tin, and Rrcurus of ANTIMONY *. IM. 


which is immediately afterwards attacked by the marine 
acid, with which it forms the metallic falt called luna 
9 and is precipated. 
8 2 


Aqua- regia diſſolves a 
larger 


ACID OF ARSENC. 
(14) The order of the . aqua: regis, 
' given by Bergman, is the ſame which he has 
alligned to the yitriolic, nitrous, and marine acids. 
See theſe-aftictery OT nar et, | 
Ho che mixture of the nitrous and marine 
acids ſhould be able to effect the ſolution of gold, 
which neither of them ſeparately can do; is cer- 
tainly a queſtion worthy of inveſtigation. It 
appears that the marine acid is the principal 
folvent of gold, for when the cryſtals of a ſolu- 


- 


tion of gold-in aqua regis made with nitrous acid | 


and common alt, or fat ammoniac, (for the ſolu- 
tion in a mixture of the two difengaged acids will 
not cryſtallize, on account of the ſuperfluous 
aciduy) are analyſed, they are found to contain 
only the marine acid. Further, the marine acid, 
when dephlogiRicated, as i is called, (fee the ar- 


ticle Acia (deplogiſticated marine) is capable of dif- | 
folving gold, without any addition. It is proba- | 


ble that nitrous acid aſſills chiefly in the ſolution 
of gold, by producing ſome change on the ma- 


rine acid, fimilar to what has been called its de. 


phlogiſtication; for it has been obſerved that the 
ſmell of aqua regis is the ſame as that of the de- 
philogiſticated marine acid. Bergman thinks that 
the marine acid is rendered fit for diſſolving gold 
merely by being deprived of its phlogiſton, which 
may be done either by the nitrous acid, or in 
the procels for mak ing dephlogiſticated marine 
acid. Other chemiſts, who maintain that what is 
called dephlogiſtication conſiſts, not in depriving 
ſubſtances of their phlogiſton, but in impregnat- 
ing them with a portion of air, will conſider this 
impregnation as the change produced upon the 


marine acid, by which it is rendered fit for the 


Purpoſe of diſſolving gold. (Hr 


ACID OF ARSENIC. (1+) 
White arſenic has been long conſidered by che- 
miſts as a ſaline ſubſtance, on account of its ſolu- 

bility in water, its tafle, and property of cryſtal- 
lizing. Some authors have even ſuſpected it to 
be, ov to contain, an-acid,. which in Becker's opi- 
nion, was the. marine, and in Newman's, the vitrio- 
lic or ſulphureous. Mr. Macguer's neutral ſalts 
formed by the union of arſenic with. the alkaline 
; baſis-of nitre, which remain in the retort aſter the 
.. diſtillation of the ſpirit of niire, from-a mixture 
ol nitre and white arſenic, not only. indicated the 
. Preſence of an acid, in arſenic, but alſo, the pe- 
culiar nature of this acid, as being. diſtinct from 
any of thoſe which were known. It is however 
io Scheele that, we are indebted for the diſcovery of: 


5 


larger quantity of lead than marine acid. All the other 
metals it perfectly diſſolves. According to Gellert's 
Table, the ſubſtances which aqua - regia diſſolves are 
MNaced. in the following order, beginning with thoſe to 
which it moſt powerfully unites; phlogilton, zinc, iron, 


Furl 


F tranſaftions for 1775 


| made any experiments upon it. 
Put two ounces of arfenic, re 


| 


KCI DOH AR SENI. 


methods of obtaining this acid of arſenic, in 2 
ſtate diſengaged from any bak, ſo that not only 
' its exiftence as a new and peculiar acid, is put 
out of all doubt, but alſo its properties have been 
examined, and its eſſects on various bodies have 
been aſcertained, Others had only fuſpected or 
inferred its reality; but Scheele has proved it; 


ſhall here ſubjoin his own relation of his re- 


the other works of this great chemiſt, as exhibit- 
ing the beſt manner of chemical analyſis. (Swed, 
| , and Dr. Beddouis Engliſſi 
- Tranſlation. of Scheele's Eſſays.) 


- 


* AfterI had found, by my experiments on.man- 
ganeſe, Hat the inflammable principle does not 
only exiſt in arſenic, but that. it way really be 
ſeparated from ity F conſidered, what the other 
conſtituent part or parts. of. arſenic. were;.and 
I have found that it contained an acid. Mr. 
. Macquer has given us ſome very ſatisfactory in- 
formation concerning the properties of arſenic; 
| but do not know, whether any one elſe has lince 


þ . 
I 


arlen dused to a fine 
powder in a glaſs mortar, into a retort of the ſame 
matter; pour upon it feven ounces of pure muriatic 
acid of which the ſpecific gravity is to that of wa- 


ter, as 10 to 8, and lute on a receiver. The mix- 


ture is immediately to be made to boil, and 
kept in this ſtate till the arſenic is diſſolved; then 


half of pure nitrous acid, of the ſame ſpecific gra- 


plied again, but not luted. The mixture ſoon 


| 


the receiver applied- as before, and a gentle ebul- 
lition continued;..tilF this be likewiſe diſſolved; 
and afterwards an ounce and an half of nitrous 


is to be applied, and the whole diftilled to dry- 


zmaſs thoroughly. red hot. The acid obtained in 
the receiver during the operation may ſerve for 


regulus of cobalt, copper, tin, arſenic, bifmuth, mer- 
curry, lead, regulus of antimony, gold. In. this tabte 

copper is erroneouſly placed before tin, as the latter 
| metal readily precipitates the. former, (++) 5 


has 


and given us the poſl.ſſion of this new acid, I. 


ſearches. on this ſubject, nearly at full lengths. 
which prefer to any abliract, as it is valuable 
not only on account of its. matter, but alſo, like 


while the folutton is ſtill warm, three ounces and uin 


N as the marine acid, are to be added to it, to- 
gether with the acid which has already gone over 
into the receiver. The receiver is then to be ap- 


begins to foam, and volatile red nitrous acid goes 
over. Meanwhile the diſtillation is to be conti- 
nued till no mgre red vapours appear, when again 

an ounce of fmely powdered arſenic is ta be- added, 


| acid is to be added, whereupon a new efferve- 
ſcence-and red vapours will ariſe ; the. recipient : 


neſs; there will remain a white maſs ;—and, lally, . 
the fire is to be increaſed fo far as to make this 


the ſame purpoſe ſeveral times. After the retort . 


5 1, 
Scheele's . 
expert- 
ments, and 
diſcoveries. 
on acid of 
arſe... 


+ 


making 
acid of ar 
ſenic. . 
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maſs is to be put no, 2 and the white | effected by filtration; and in order to prevent the 
nature. Dry acid of - arſenic wires 5 with = tig- [i ſize in the blotting paper from mixing with he G 
may reduce it to coarſe pow n "wa * en eic _—_ might lead to a different reſult, the 
put it imo a glaſs-retort, pouring a Laer deere ” 5 Fs een 3 be as I faid before, previouſſy 
tity of diſtilled water upon it, a ly a — er. A r +6991 ER 3 
n r aer f 3 _—_ | Ip ſecond method of decompoſing arſenic is &; 3. 
ſolved; the water that goes over: 8 50 be pb ed Poe Jae wal n Take one part of Another 
back into the retort. . The rea erent CO wry Ages. cena and mix ii in a tabulated fr9c/5- 
filtered through. blotting paper, which a 1 * a ee _ three parts of the above deſcribed mu- 
" Previouſly. waſhed in hot ker; Fans e e 12 | 33 dg This mixture ſhould fill one-founth' of 
preſerved in a phial with * fo h we mn t of _ a receiver containing one-fourth part 
name of Liquid acid of arſenic. a er j hor oy 1 arſenic, diluted with one-eighth 
It is to be obſerved, that arſenic muſt neceſl; ly go t wy nap mage ra e e 
be deprived of its phiogiſton: before che acid <a) |, tautiatic acid Tan: er eee 
be obtained; tiis is principally. effed 2 | _ ne ee. * ee N the receiver is im- 
nitrous acid. It may ſeem as if. rag jars. I T. a0 1 ET orbed by the arſenic. Some hours 
ct di ice ain dns hetd 2 . e = kene 750 e arſenic wilh be difſolved, and two ' 
after which the acid of. arſenic Ser” panel aq oh . b 7 iquid firata, which will nod mixe toge- 
hind; but in this: manner only a ve | pg 1 i ng in the receiver. This ſolution 
is e tot” alt en ; 3 * 2 a © on into a clean glaſs retort, and diſ- 
me ___ firſt to be diſſolved in water, in order | increaſed hae 8 aſs 1 = | 
that.the ni cid | 7 ; 3 PST Oe. | nals may-be 
wiring "xg agg Mr] þ ters, ts 7 apy ror two dic. 
quantity of: arſenic, and that- only in eos ene. ee gh into the receiver, Which do 
to the water contained in e, eee, a . . 
bbb 
r _—_ T A þ 3 = s its phlogiſton 10 the manga- 
water it contains the more it . 6 AR and carries Jvc » b ig 1 dephlog ĩſticated acid attrads the | 
ae g weg Sane e wa ee Ph _ oy * wherever it meets with it, very 
quantity of muriatic acid is neceſſary, in order to . _ u oh * 8 arſenic of its phlo- 
keep! ths arlanic diflalved' with t giſton, and hence it rea ſumes che nature of com- 
C * Aer | =_ 2 acid. This acid diſſolves a portion 
e eee ee eee birds e e 4 4 | - 2 enic, and thus forms with it a liquor. 
ton is taken away by that acid, as lutkicien 5 _ - utter | ov oy but the other portion of 
bay ei. eee ee 0 2 _ . — as been decompoſed, remains - 
wiſe the attraction of the muriatic-acid for the eee, ES qo Ky x ein P laced in 'the 
now dephlogiſticated arſenic i diaieiibed ſo that for 1 go _ wo 12. | mo OPTI acid, and 
it is capable of diſſolving. more aiſenic.. Aqua | Hot beer tho tithe 2h hs. apr 2 — 
regia might. be poured upon arſeni at & 1 | IRE $444.08 VL cet 
then the ao eee carries to para Ha , _ he aw Res N decompoſed portion f 
to the ſurlace, and thus prevents it from OE el e arſenic riſes along with the muriatic acid, 
perfectly attacked by the menſtruum. After afl 1 . d pe in the form of an 
Jë bes bee: bile ahaore. the Bra onght 1 33 N t So of arſenic remains be- 
be increaſed, in order, if there ſhould be any aqua Ku rg OD 1 9 1000 obtained in this 
regia remaining in the maſs, to expel it entirely; ee e 2 e ſame qualities with that ob- 
the remaining acid weighs nearly as much as « 5 Pins OF | 8 2 proceſs. It is, however, 1e- 
arſenic employed for the ee arc N rkab N che buiter ob arſenic does not com- 
e e er that it was an acid, becauſe it has | AN ENT ARIA IAN £22 eee 
no taſte; but after. ſome days it grow iſt i PI SIO WEE | : 
the air, and at laſt Fe and 4 U My 2 „ rhis acid to- my experiments, „F. 4% 
: M N IR 3 | to know whether it is as fatal as ar: T he effect 
the appearance of vitriolic acid.” As the Gelt- | -ſenic itſelf, I therefi ee ee ee 3 ih acid 
queſcency of this acid is very ſlow, I diſſolve it in boneyr A Erpel 6 prog F 
a. certain quantity of water, when a ſmall. quan- u. is 2 _ it to _ flies, when I ſound 
_ tity of white powder remains undiſſolved, which 5 . : KR rad q 57 | gave eight | 
comes from the retort, which is found much cor- 2 meat. Ea pk . wy 8 8 incloled in a ES 
roded after the procefs,. and is therefore nothing ſeemed kb be at 3 Lt p93, p hours afterwar ds, 
but ſiliceous powder. This powder ought io be | it ſome: milk, Han Re ny Hoes 
carefully ſeparated from the acid, which may be and aſterwards ran away. e e 
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ACID OF ARSENICG 
(a] If one ounce of dry acid of arſenic be ex- 
gree of heat that it becomes nearly red-hot, it 


Hows into a clear liquid, which, when cold, is of 
a milky colour; but if the heat: be increaſed to 


ſuch a degree that the retort begins to melt, the 
acid begins to boil, and a little arſenic riſes into 
the neck of the retort. The longer the boiling 


is continued, the more arſenic is obtained. After 


arſenic. In the crucible there remains a little 
clear and difficultly fuſible glaſs, with which the 


crucible is likewiſe covered; it conſiſts of clay and 
_ acid of arſenic. (o) Acid of arſenic digeſted with 
charcoal powder undergoes no change; but if this 
mixture be put into a retort, the moiſture! all 


driven off, a receiver then lated on, and the 
heat increaſed till the bottom of the retort be- 


ſublimed into the neck of the retort; a ſhinin 


regulus is obtained, mixed with a little arfenic : 
and charcoal duſt. A few drops of watet are 


found in the receiver, but they do not contain a 


particle of acid. The ſame thing happens when 


the acid-of arſenic has been prepared with man- 
ganeſe. (o) The acid, after ſome days digeſtion with 


oil of turpentine, unctuous oil, and ſugar, be- 
comes thick and. black, If. ſome muriatic acid 

be abſtracted with a gentle heat from this maſs, 
| ed 
into it, and the abſtraction repeated, a little . 
nical acid will remain behind, It appears from 
this, that the arſenical acid attracts a little phlo- 


and then a few drops of nitrous acid drop 


.giſlon from theſe oils, ih conſequence of which 
dome arſenic is regenerated and carried over by the 


muriatic acid into the receiver. Spirit of wine 


undergoes no change, whether it be digeſted or 
diſtilled with arſenical acid, 


change; but when the mixture is evaporated to 
drynels, and diſtilled from a glaſs retort provided 
with a receiver, a violent combination takes 


Place, as ſoon as the mixture is heated to that 


Mr. Scheele has here recourſe to his and Bergman's 
theory, ** that phlogiſton is a conſtituent part of heat, 
and that heat may be decompoſed,” for the explanation 
of the fact mentioned, viz. that by violent heat, the 


acid ef arſenic is changed into calx of arſenic. But 


poſed by itfelf in a ſmall glaſs retort, to ſuch: a de- 


, | R . : | 1 
gins to grow red-hot, the whole mals takes fire 
with violence, and all the acid is reduced and 


(z) Six parts of the 
acid, digeſted with one of ſulphur, ſuffer no 


| 


I 16 1 ACID OF ARSENIC. 


„ 


— 22 


th 


, 


. 5 


8 da. ä _—_ = 71 AL. 


„ 


r 


12 . 


] expoſed to a ſtrong heat, upon which another was 
luted; after the whole had grown cold, the cru- 
cible was found to be covered in the inſide with 


] parts of arſenic with which the alkali is combined: 


muſt neceſſarily conta in phlogiſton, ſince it is ca- 
I had kept up chis degree of heat for an hour, the 
retort -melted, and the acid run into the fire. 
After the whole was cooled, I found that the acid 
had riſen. up che ſide of the retort as high as the 
neck. (8) The ſame quantity of dry acid of arſenic, : 
melted in a cloſe crucible in a ſtrong fire, boils 
wiolently, and diſappears in the form of vapours 
an a quarter of an hour; if the crucible, during 
the time the acid is evaporating, be put under 
a glaſs veſſel, the inſide will be covered with a 
white powder, which is arſenic, and not acid of 
red arſenic, affords. _ | 


be reduced to cryſtals; but, after being evapo- 


tals, reſembling Macquer's arſenical neutral falt 


after being diſſolved in water, and evaporated, ap- 


and a very fine regulus of arſenic was ſublimed. 
The black reſiduum, when diſſolved in water, 


thinks, that his neutral ſalt is an alkali mixed 


Mr. Berthollet affirms that during this proceſs, a great 


| principally on their vnion with that air. 


degree at which ſulphur melis. The whole ma 
riſes almoſt at the ſame inſtant, in the form of u 
red ſublimate; and in the receiver _ is found | 
a penetrating volatile ſulphureous acic. 
hi follmation. theſe deat, that the acid 
of arſenic has conſiderable fixity, (A) and a ſtrong 
attraction for phlogiſton, without which it cannot 
be reduced to arſenic; whence it follows, that heat ; 
Fol 
pable of reducing the arſenical acid. (a) That it hall, 
reſembles metallic calces in this reſpect, that it ts 
incapable of uniting with ſulphur, except in a re- 
guline ſtate, appears from the volatile ſulphureous 
acid found in the receiver; (c) for when the arſenic 


has attracted as much phlogiſton as is neceſſary 
to that ſtate, the vitrislic acid, that is extricated, 


retdins ſo much of this principle as to form vola- 
tile ſalphureous acid. That this is really the caſe, 
appears moreover from the ſulphureous acid which 
arſenic, changed-by ſublimation with ſulphur into 
(a) When acid of arſenic is ſaturated with alkali _ 


* 6. 
nic u ſaturated Ef 
of tartar, a neutral ſalt is obtained, which cannot falin mY 


: ſtances on 
rated to dryneſs, and expoſed to the open air, de- arſenic, 
liqueſces. This neutral ſalt turns ſyrup of violets rot 
green, but produces no change on the ſolution of 4% 4. 
litmus, (s) But if as much acid be added as ſhall 
produce-no 'change on ſyrup of violets, and yet 

redden litmus, the ſolution will afford fine cryſ- 


both in form, and other properties. (c) I bave 
kept this ſalt in fuſion for an hour in a crucible, 


a white glazing; a falt ſtill remained, which, 


peared to be the ſame ſalt, with exceſs of acid, as be- 
fore. (p) This neutral ſalt as it is called, was mixed 
with one-eighth of charcoal powder, and diſtilled 
in a glaſs retort, When it began to grow red- 
hot, it ſet to boil violently, without taking fire, 


proved to be of an alkaline nature, and ſhewed 
no veſtige of -the acid of arſenic. Mr, Macquer 


with arſenic in ſome peculiar manner; but it now 
appears, that it is only one of the conſtituent 


and this is likewiſe the reaſon why acids do not 


precipitate any arſenic from this ſalt. : 5 N 
(A) If mineral alkaſi be ſaturated with the acid of er ele 
TIDE; alkali, 


deal of dephlogiſticated air is expelled from the acid; 
and the fact therefore. ſeems perfectly conſiſtent with 
the opinion, that the acidification of bodies depends 


arſenic, 


. 
Folatile al- 
1 


F. 9. . 
Vitriolated 
210 f 
and fo 
l 


10. 
14 


ACID OF AR SENI. 
arſenic, cryſtals are obtained, the form of which 


is entirely the ſame with that. of thoſe juſt men- 


tioned ; but they do-not change litmus, and they 
make ſyrup ofviolets green. (B) If acid of arſenic be 
added, no cryſtalliſation enſues, but the maſs, 
after being evaporated to dryneſs, grows moiſt again 
in the air. | | 

(A) Volatile alkali, ſaturated with the acid of ar- 
ſenic, affords, upon evaporation in the open air, an 
arſenical ſa] ammoniac, which, in its form, is very 
like the foregoing ſalts. This ſalt does not change 
litmus, but turns the ſyrup of violets green; it 


loſes its tranſparency when expoſed to a gentle 
heat, and a part of the volatile alkali flying off, it 


afterwards: ſhews a ſuperabundance of acid. (B) 
When itis thus ſuperſaturated with acid, it forms long 


| radiated acid cryſtals, but deliqueſces again in the 
air. (c) Arſenicak ſal ammoniac, when diſtilled. 


yields a liquid volatile alkali; it then flows, and arſenic 
is ſublimed: a white maſs remains, which likewiſe 


melts in a ſtronger: heat, and proves to be the acid 
of arſenic. Since the acid of arfenic cannot be 


converted into arſenic without phlogiſton, and ſuch 
a change during the diſtillation cannot be aſcribed 
to the heat, becauſe the arſenic is ſublimed before 
the reſiduum or acid begins to flow, it follows, 
that the acid of arſenic muſt decompound part of 
the volatile alkali during: the proceſs In my ex- 
periments of manganeſe, I obſerved that a peculiar 
kind of air is obtained whenever volatile alkali is 
decompounded. (See Dif. on manganeſe, F. 39.) 
The ſame thing happens- here: —!I diſtilled an 
ounce of arſenical ſal ammoniac in a ſmall retort, 
and applied a dry bladder inſtead of a receiver. Im- 
mediately as the arſenic roſe into the neck of the 
retort, the bladder was filled. This air is perfectly 
the ſame with that which is obtained from manga- 
neſe and ſal ammoniac. | | 

(A) I diſſolved one part of finely powdered vitrio- 
lated tartar, by boiling it in a retort in three parts 
of acid of arſenic; the liquid was firſt diſtilled off, 
then a dry receiver was applied, and the fire en- 
creaſed, When the retort grew red-hot, the maſs 
melted into a tranſparent liquor, but no acid went 
over into the receiver; however, on encreaſing the 


fire ſtill further, till the retort began to melt, the 
maſs began to boil, and concentrated acid of vi- 
triol went over. It had the ſmell of volatile ſul- 


phureous acid; no arſenic was ſublimed., (B) Glau- 
ber's ſalt, was likewiſe decompoſed, but ſeems not 
to require ſo much heat as vitriolated-tartar. 

I diſtilled a mixture of one part of purified 
nitre,. and three parts of acid of arſenic. As long 
as there remained any humidity in the acid, pure 


water went over into the. receiver; but when the 


maſs grew dry, nitrous: acid roſe, and the matter 
in the retort flowed clear, When no more acid 


came over with this degree of heat, I let the retort 
cool. The nitrous acid I obtained was not ſo vo- 
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 porated, yielded cryſtals, perfectly agreeing with the 


little undecompoſed nitre. 
Arſenic certainly could not decompoſe 
| except by the power of a double elective attraction, 


happens with cubic nitre. 
| neutral ſalt in the crucible, but alkali of nitre con- 
taining a little arſenic, I have found that thisſalt 
may likewiſe be prepared in a crucible. Let nitre 


begins to boil, and yield red vapours. 
| grows thick, and the boiling with this degree of fire 
is over, a ſolution of it in water will not change paper 


* "#7 


* 


8 


neſs, and then diſtilled with double the quantity 
of nitre in a glaſs retort ſurniſhed with a receiver, 
| | | the 
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latile as that which is obtained from arſenic and 
nitre. The reſiduum, diſſolved in water and eva- 
neutral {alt obtained by Macquer, together with a 


nitreè, 


vi. in conſequence of the alkali of the nitre unit- 
ing with the acid of arſenic, and the acid combin- 
ing with the phlogiſton of the arſenic, by which 


this acid is rendered very volatile. If muriatic 


acid had a greater affinity with phlogiſton, arſenic* 
would likewiſe decompoſe common ſalt, as really 
Macquer obtained no 


be melted for this purpoſe in a crucible, which is 
to be red-hot only at the bottom, then let as much 


as will ſtand on the point of a knife of powdered: 


arſenic be added, and, after the red vapours and 
efferveſeence are over, as much more arſenic is to 


be added, and ſo on, till the nitre begins to grow 


thick, and will no longer flow. in the ſame degree 


of heat. If a part of the maſs thus obtained, be 
diſſolved in water, it will redden paper ſtained with 
litmus. 
tity of arſenical neutral ſalt is obtained with a little 


After evaporating the ſolution, a quan- 


D 


But if the fire is a little increaſed, the maſs 
When it 


nitre. 


coloured by litmus, but ſyrup of violets will be turned 


green; yet no alkaline taſte will be perceived. This 


ſolution does not ſhoot into cryſtals. ( 6. 4.) 
If at laſt the fire be increaſed to ſuch a degree, 


that the crucible and the ſaline maſs are perfectly 
' red-hot, a new ebullition begins, and a ſmell of 
- aquafortis is perceived; at laſt the whole.melts into 


a tranſparent maſs. If this be diſſolved in water, 


it proves to be ſtrongly alkaline ; but it contains as 
: much acid of arſenic as. the firſt ſolution. 
part of arſenic be expoſed* with two parts of nitre 
in a glaſs retort, to ſuch a degree of heat as melts: 
-the retort, no neutral arſenical ſalt is obtained, but 
an alkaline maſs mixed with ſome. acid of arſenic.- 


If one 


From this experiment it appears, that Mr. Macquer 
applied too ſtrong a heat, and obtained, therefore, 
no neutral arſenical falt in the crucible. But it: 
will be aſked, Why a greater degree of heat, alka- 
lifes the maſs,- whereas nitre in an equal degree 
of heat, or neutral arſenical ſah in a till greater, 
is not alkaliſed (F. 6..c.) ? The following ex- 
periment gives the ſolution of this problem. If. 
acid of arſenic be ſaturated with alkali of tartar, 


till the ſolution of litmus is no longer reddened, 
and the ſolution be aſterwards evaporated to dry- 


ACID OF ARSENIC. 
the nitrous acid will berexpelled as ſoon as the maſs 
enters into fuſion: This 280 will be very volatile. 
If the diſtillation be continued with a ſtrong fire 
till no more acid goes over, the, reſiduum in the 
retort proves to be very alkaline. If a ſolution of 
hepar ſulphuris be mixed with this impertect neu- 
tral ſalt, the ſulphur will be precipitated; in like 


manner, a ſolution of ſoap is rendened turbid by 5 


it. It is hence evident, that the acid of arſenic 
may be combined with a greater quantity of alkali 
than is neceſſary to its ſaturation and that, in eon- 
"ſequence of this, the nitrous acid is expelled, ' 
whence an arſenical ſalt, with a ſuperabundance 


7 ry * Ls 


* 
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of alkali, is produced. This attraction, however, has 
likewiſe its limits; for when a mixture of one part 


of acid of arſenic and ſix parts of nitre is melted in 


nitre, But concerning the alkaliſation of nitre 


with arſenic, there 1s one principal point to be no- 


ticed, v/z. that nitre always attracts a certain ſmall 


quantity of phlogiſton from the heat itſelf, and 


that this phlogiſticated nitrous acid forms with the 
alkali but a looſe union, fo that vegetable acids are 


able to expel it from its baſis. This property of 

nitre is the reaſon why acid of arſenic, by virtue of 
its attraction for the ſuperfluous alkali, expels the | 
nitrous acid phlogiſticated by heat; whence it like» ; 


wiſe follows, that, ſince common ſalt undergoes 


no change in the fire, the acid of arſenic is not 
able to alkaliſe it, as will os from the following 


paragraph. 


One part of common Talt was diſtilled with three 


parts of acid of arſenic. Water firſt went over; 


when the maſs was dry, I changed the receiver, W | 
increaſed the fire till the retort grew red-hot, when 


This degree | 


the maſs began to flow and to boi]. 
of heat was continued till the ebullition was over, 


when I found that ſome fuming muriatic acid had 


After the reſiduum in 
the retort was cool, I diſſolved it in water; the ſo- 


gone over into the receiver. 


Jution being filtered and evaporated, yielded cryſ- 


tals of common ſalt; but there remained a. thick 
at -which changed the colour of litmus to red, 


and would not cryltalliſe. In §. J. it has been ob- 
ſerved, that mineral alkali, Aae with acid 
of arſenic, will not cryſtalliſe; wherefore J di- 
luted this magma with diſtilled water, adding finely 
powdered chalk, till the ſolution ſhewed no more 
mark of acidity. J then filtered it. 
Tation in the open air, cryſtals were obtained, per- 
 ; fectly agreeing with the neutral ſalt. F. 


One part of ſal ammoniac was diſtilled with three 


A portion of muriatic 
acid went over with the water; I then changed the 


parts of acid of arſenic. 


receiver, and increaſed the heat, when fuming mu- 
riati: acid came over, and the maſs entered into fu- 
hon. Immediately alter this, the receiver was alled | 


4 . 


W 


e 


After evapo- 
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with a white ſmoke, and a white powder was ſub. 
limed into the neck of the retort; at laſt a pun- 
gent volatile alkali paſſed over into the receiver; 
and a. reſiduum remained in the retort, which way 
acid of arſenic. The powder ſublimed into the 
neck of the.xetort was diſſolved in water, and the 
ſolution was filtered, when there remained a white 
powder, which proved to be arſenic.” The liquor 
which paſled through. the filter contained ſal ammo- 
niac. 

I repeated the fame experiment, applying only 
a bladder inſtead of the receiver, When the heat 
became To ſtrong as to drive the white powder inte 
the neck of the retort, the bladder was diſtended. 


| The air it contained is entirely the ſame with that 
of which I ſpoke F. 8. c. 
a covered crucible in a ſtrong fire till all ebullition 


ceaſes, there will be found, beſides the arſenical 
ſalt, a conſiderable quantity of undecompounded 


Hence it follows, that 
part of the arſenical acid has combined with a por- 
tion of the phlogiſton of the volatile alkali, and 
that the arſenic ſublimed into the neck of the re- 
ceiver has been thus produced. Hence, too, the 
bladder was neceſſarily filled at the ſame inſtant 


with that air which ariſes from the decompoſition 


of volatile alkali. Heat expels the volatile alkali 
from arſenical ſal ammoniac SI. 8. c; and as any acid 
converted into vapour, when it meets with volatile 
alkali, always produces a ſmoke, it is evident why the 
bladder at the end of the proceſs was filled with it. 
One part of powdered gypſum was mixed with 
two parts of dry acid of arſenic, and expoſed to a G 
red heat, when ſome vitriolic acid came over, witk 4 


a ſtrong ſmell of volatile ſulphureous acid, and derous i 2. 


the maſs entered into fuſion. After the diſtilla- 


tion was over, it had the appearance of a milk 
glaſs. 


(z) Spathum ponderoſum produced the 
ſame phænomena, only the vitriolic acid was not 
expelled till the retort melted. The reſiduum was 
a little reddiſh. See F. 20. 


One part of powdered fluor was mixed with four 


L partz of acid of arſenic, and diſtilled. a little water 110 "foo 
being put into the receiver. When the retort grew mineral. 


red-hot, firſt a yellow, and afterwards a red ſub- 


ſtance, was ſublimed. Volatile ſulphureous acid 


went over, but no acid of fluor. The reſiduum, 
which was of a grey colour, was divided into tuo 
equal parts. Of theſe one was mixed with char- 


 coal-powder, and diſtilled with a ſtrong fire; but 


neither arſenic nor regulus was ſublimed. Whence 


it appears, that I took too ſmall a quantity of 


acid of arſenic to decompole this luor, which con- 


tained a ſmall quantity of pyrites. ($. 5. c.) The 
other half was mixed with four parts of acid of ar- 


ſenic, and the mixture was diſtilled. When the mals 

grew dry, a liitle yellow ſal ammoniac was ſub- 
limed, whereupon the water in the receiver was 

covered with a white cruſt, 1 frequently ſhook 
the recciver, in order to make this cruſt fall to the 
bottom, and continued' the diſtillation as long as 
any cruſt formed upon the water. This c- uſt was 
fil:cevus earth, and the water contained acid of fuor. 


Wllen 


Q 


arſenic 


Lime. 


F. 16, 


upon earths, 


acids, 
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. 15. * (4) When acid of arſenic is dropped into lime- 


10 of water. the lime precipitates, in comb'nation with 
the acid 0 


the acid of arſenic. If more acid be dr 


opped in, 
the precipitate is again diſſolved. 


If the ſolution 


diffolved in a little water, and ſome vitriolic acid 
dropped into the ſofntion, a precipitation of vitrio- 
lated lime takes place. (B) If the acid of arfenic 
be diluted wich water, and ſome powdered chalk 


added, it will at firſt diffolve ; but, on adding more 
chalk, the whole ſolution will coagulate into ſmall ' 
cryſtals. (c) The acid of arſenic does not precipi- 


tate the folutions of nitrated, muriated, and ace- 


gated lime; neither are theſe ſolutions precipitated | 


by the neutral arſenical falt of Mr. Macquer; but 


theſe ſolutions, and form a precipitate which is not 
ſoluble in water, though it is of eaſy ſolubility in 
(o) If the precipitate of lime, combined 
with acid of arſenic, be edulcorated, and after- 
wards ſtrongly calcined for an hour in a clofe cru- 


cible, it will form a thick fluid maſs, which retains. 
(E) If it be mixed with the 


the acid of arſenic. 
ſame quantity (by meaſure). of charcoal-powder, 
and expoſed to a ftrong fire in a retort, a fhinin 
regulus of arſenic will be fublimed. The refiduum 
is quicklime, mixed with charcoal, ftill however 
containing ſome arſenic. | 


(A) Magneſia diſſolves in acid of arſenic; but, | 


the arſenical ſalts (F. 6. 7. 8. 4, a, A,) decompoſe | 


Upon mag- When the ſolution comes to the point of ſaturation, 


neſia. 


6. 17. 
＋ 2 


alum. 


cipitate of lime. N 
(A) The earth, which is precipitated from a ſo- 


the maſs coagulates. This coagulum being diſ- 


ſolved in a larger quantity of acid of arſenic, and 
evaporated, the ſolution grows gelatinous; if the 
jelly be lixivated wich water, filtered and evapo- 
rated, a viſcid maſs remains, which will not cryſ- 


talliſe. (B) The ſolutions of magneſia in vitriolic, 


nitrous, muriatic, and acetous acids, are not preci- 


pitated by the acid of arſenic, but very readily by 
the neutral arſenical ſalts 5. 6. 7. 8. A, a, 4. The 


precipitate is ealily ſoluble in acids, but not in wa- 


ter. (c) Expoſed to the. fire in a crucible with 


charcoal, it ſhews the ſame phænomena as the pre- 
§. I5.D, E. 


lution of alum by alkali of tartar, after being 


lution coagulates as ſoon as it arrives at the point 


of ſaturation, (B) Diſſolved in the vitriolic, ni- 


trous, and muriatic acids, it is not precipitated by 


the acid of arſenic, but it is, when diſſolved in vi- 


negar. The above ſolutions are precipitated b 
neutral arſenical ſalts; the precipitate eaſily diſſolves 
in -acids but not in water. 


A) be evaporated to dryneſs, and then mixed with 
alittle charcoal poder, and expoſed to diſtillation 


waſhed with boiling water, is eaſily ſoluble in the 
acid of arſenic, till it becomes quite dry. The ſo- 


(cy) Treated. in the 
Crucible, it ſhews the ſame phznomena as the 
precipitate of lime 5. 15.D. (p) If the ſolution. 


1 


. 


ö 


_— 


with a ſtrong fire, a little yellow ſublimate riſes 
into the neck of the retort, as likewiſe ſome ſhin- 
ing regulus; volatile fulphureous acid paſſes over 


difficulty in vitriolic acid ; ſome cryſtals of alum, 
however, will form in the ſpace of two months. 
One part of white clay reduced to powder was 
mixed with four parts of acid of arſenic, and di- 
geſted for a fortnight; but the acid would not 
diſſolve any part of it. The maſs was put into a 
retort, and diſtilled to dryneſs, and the fire in- 
creaſed till the retort began to melt. It was con- 
verted into a thick flux, and a little arſenic was 
ſublimed, The reſiduum, powdered and mixed 
with a little charcoal powder, was expoſed to diſ- 
tillation in the ſame degree of heat when a fhin- 
ing regulus was ſublimed. | 2 
Liquor ſilicum was precipitated by vitriolic acid, 
and lixivated with boiſing water. While it was 
{ſill moiſt, acid of arſenic was added, and the 
maſs was expoſed to digeſtion for fourteen days, 
but no ſolution enſued, I afterwards evaporated 
it, and calcine1 the product, till the retort which 
I ufed began to melt. A little arſenic roſe into 


g | the neck of the retort: then the reſiduum was 


| into the receiver. The reſiduum difiolves with 
be evaporated, fmall cryſtals ſhoot. If theſe be 


C 18. 
Upon white 
clay. 


F. 19. 
Upon ſues, 


boiled in water, upon which the acid diſſolved, 


but the ſilex remained at the bottom unchanged. 
The earth in the ponderous ſpar is not lime, as 


is generally believed, but a peculiar kind of earth. Upon pon- 


It is the ſame with that of which I related ſome 
experiments in my diſſertation on manganeſe. Mr. 
I. G. Gahn afterwards informed me, that he found 
that this earth was the baſis of the ponderous ſpar. 
Incited by this, I procured a larger quantity of it, 


v.. 20, 


erous 


earth. 


in order to make more experiments. I ſhall here 


only mention the effects of acid of arſenic, (a) 


Ponderous earth diſſolves readily in the acid of ar- 


ſenic; but, as ſoon as it has obtained its point of 


ſaturation, it again precipitates, combined with 


nitrous, muriatic, or acetous acids, precipitated by 


the acid of arſenic; but the arſenical neutral ſalts 


(F- 6. 7. 8. A, A, A,) precipitate theſe ſolutions, 


the arſenical acid. (+) Neither is its ſolution in 


( 3 In the crucible, this precipitate ſhews the ſame 


phznomena as the precipitate of lime, as alſo when 
treated with charcoal-powder. (p) The ſolution 
of ponderous earth in acid of arſenjc is again pre- 
cipitated by the acid of vitrio}, in the form of a 
ſalt inſoluble in water, viz. regenerated ponderous 
ſpar. | 


As the acid of arſenic cannot be kept long in the 


it continues long unchanged, and conſequently acts 
longer upon metals, I rather choſe to conduct my 
ene in the latter way. | | 
n long necked flaſks I added four parts of the 
acid of arſenic to one part of filings of metals. 
bs | Alter 


21. 


y | crucible without being converted into arſenic, in The ejjeits 
which ſtate it ſublimes; (F. 5. B) and as in a retort J the acid 


of arſenic 


upon metals 


k 


water upon the mixture. 


$2; 
Upcn geld. 
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in all the following experiments. 

(a) The acid of arlenic has no effect upon gold 
in the heat of digeſticn. I put the maſs into a re- 
tort, and abſtracicd all the liquid, then increaſed 
the heat till the acid flowed, and continued the 
ſame degree of heat for half an. hour, during which 
time a ſmall quantity of. asſenic was ſublimed. 
When the retort was grown cool, I poured a little 
water into it, and placed it in fand. T he acid 
was diſſolved, but the remaining gold being waſhed 
and dried, was found to be nearly of the ſame 


weight as at firſt. The retort was marked with 


L. 23, 
Upon pla- 
ta. 


24. 
U . 


a colourleſs glaſſy maſs, nearly tranſparent, 


nic. 
not precipitated by the acid of arſenic, but readily | 


red and yellow ſpots, which could not be taken off 
by any menſtruum. (Bs) The ſolution of gold was 
mixed with acid of arſenic, but no precipitation 
enſued; the maſs was then abſtracted in a retort to 
dryneſs, and the fire increaſed. till it was in a per- 


feclly fluid ſtate; the gold was reduced, and ſome 


dephlogiſticated muriatic acid came over into the 
receiver. The retort was ſpotted. red and yellow. 


(c) The mixture of acid of arſenic and muriatic 
acid has no effect upon gold, neither has a mixture | 


of acid of arſenic and nitrous acid.. 
Pure platina, is not attacked by the acid of arſe- 
(3) The ſolution. of platina in aqua regia is 


by the arſenical neutral ſalts. The precipitate in 


| this caſe is yellow; it is ſoluble in a large quantity 2. 
of w 


water; but it contains no mark. of acid of ar- 
ſenic. 
acid has no effect upon platina, neither has a mix- 
ture of nitrous acid and. the acid of arſenic. 

(4) Pure ſilver is not attacked by the acid of ar- 
ſenic in digeſtion. After the whole of the liquid 
was abſtracted. I increaſed the fire till the acid came 
into fuſion. Here more arſenic was ſublimed. than 
in the foregoing experiments with gold and platina. 
This degree of heat being continued for half an | 
hour, the ſilver diſſolved. 
grown cold, I broke it. and found that it contained 
The 


retort was covered with a glazing of a flame colour, 


| pounded, 1 poured ſome diftiled water, and ex- 


which could not be ſeparated from the glals by any | 
folvent. (n) Upon the vitreous mals, after. it was 


| poſed. it to a ſand-heat, upon which it immediately | 


- brown powder remained at the bottom. 
contained a little of the ſilver, in ſolution; for, 
on adding. muriatic acid, fome luna cornua was 


loſt its tranſparency, and aſſumed a brown-red co- 
tour ; the acid of arſenic was diſſolved, and a 
The acid 


* „„ 2 


precipitated. (c) The brown. powder was dried, 


tort melted. The powder entered into fuſion, but | 


( 6 3 


Aficr the water was evaporated, J poured more | 
This method I purſiſed | 


After the retort was |. 
ok arſenic during digeſtion. 


ACID OF: ARSENIC. 
of ſilver is reducible without the addition of phlo- 
giſton, as is likewiſe the caſe with acid of arſenic. 


would effect. I therefore put the glaſſy maſs into 
a Crucible, over which 1 luted another, and after- 
wards applied as ſtrong a heat as ſilver requires for 
being melted. After the apparatus was cooled, the 
ſilver was found reduced. and ſurrounded with a. 
little white glaſs. (z) The ſolution of ſilver is. 
precipitated by acid of arſenic, but not entirely: 
the precipitate is of a brown colour. More 1s 
precipitated by the neutral arſenical ſalt of Mr. 
| Macquer; but as this ſalt is ſuperſaturated with 
acid, ſome filver is retained in the ſolution. The 
neutral arſenieal falts (H..6. 7. 8. 4, A, a.) decom- 
poſe the ſolution. 


arſenic is expelled, and it is changed into muriated 
filver. In the ſame manner, this brown precipi- 
tate is ſoluble in ſpirit of ſal ammoniac, prepared 
with lime. (S) 1hough neither the acid of arſe- 
nic nor the muriatie acid alone attack ſilver, a mix- 
ture of them has conſiderable action upon this me- 

tal. If the ſolution of filver in nitrous acid be 
en by copper, and the precipitate well 
waſhed with bot water, and afterwards digeſted 
for fourteen days in a'elofe veſſel, with. two parts: 
of acid of arſenic. and two parts of muriatic ac id, 
the ſilver is changed into a white powder, which,. 
after being, edulcorated and dried, is found to be 


tilled off, muriatic acid goes over, which contains 
arſenic ; for, when mixed with a little nitrous acid, 


behind, Hence it follows, that the muriatic acid 


| attacked the earth of. ſilver during the digeſlicn, 
| while the acid of arſenic attacked its phlogiſton; 


. whence the arſcnic was produced, which. the mu- 
riatic acid afterwards took over with it into the re- 
ceiver. 


(a) Quickſilyer v was not acted upon by the 4 


ture into à retort, abſtrasted all the watery part, 
and then increaſed the fire. The maſs grew yel- 
low, quickſilver roſe imo the neck, with a little. 
. arfenic, and a little yellow ſublimate. The fire. 


li was. then increaſed till the retort was. near meltin 


Of fix. 
drachms of quickfilver which I. took for. this expe-. 


1 riment, I obtained three drachms and a. half in the. 


but the maſs, would not enter into fuſion. 


receiver. Thus the acid of arſenic. contained 2 £ 
of fixed quickfilver.. (B) After the retort was cold, 


F I took the maſs, which was a little yellow, out of. 


© it, and divided it. into two parts. 
and expoſed to ſuch a degree of heat that the re- 


One I boiled in. 


diſtilled water, but none of it. was diſſolved. Diluted 


no arſenic was ſublimed. When the retort was 


c ocoled. I broke it, and, upon taking the maſs out, 


1 found it tranſparent at the margin. (p) As calx 


nitrous and vitciolic acids had hardly. an effect 
upon it, but muriatic acid diſſolved it. very readily,. 


: This ſoluijon being evaporated to dryneſs, then, 


put into a retort, and. diſtilled, corroſive ſublimate: 
; roſe; 


(+) If this precipitate 
of ſilver be digefted in muriatic acid, the acid of 


- muriated filyer,, If the acid: liquor be then dif- 
A mixture of acid of arſenic and musiatic. | 


and again abſtracted, a little acid of arſenic remains. 


($. 5. B.) I tried what a greater degree of heat. 


6. 25. 


J next put the mix f 0 quick 
ver.. 


parts of common ſalt, and diſtilled it. 


| ſufficient degree of heat alone, 


o 
- 
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roſe into the neck. The reſiduum flowed upon | mixed with an equal quantity of corroſive ſubli- 


applying a ſtrong fire, and proved to be acid of 


arſenic. The other portion 1 mixed with two 


Darts 0 Corroſive 
tublimate roſe into the neck of the retort. (o) 


Calcined quickfilver and arſenical acid being redu- 


cible by heat without any addition of phlogiſton, 
this reſiduum (a) muſt hkewiſe be reducible by a 

One part of 
quickfilver was mixed with ſix parts of acid of ar- 
ſenic, and aſter all the humidity was driven off, 
the fite was increaſed, and though the maſs was 


0 heated white, it, however, lay unchanged in the 
retort; but when the retort melted, it ran like - 
wiſe into fuſion; the quickfilver was reduced, and 


roſe, together with the arſenic, into the neck of 


muriatic acid, two parts of acid of arſenic, and one 
part of quickſilver, be expoſed to digeſtion in a 
cloſe phial for ſourteen days, the acid acquires 
the taſte of quickſilver, and that metal is changed 


into a yellow powder. If the acid be now dil- 


tilled, muriatic acid impregnated with arſenic 


goes over, If the reſiduum in the retort be urged 


by a ſtrong heat, corroſive ſublimate riſes, and 


the ſuperabundant acid of arſenic remains behind 


in the retort, The yellow powder is turned black 
by lime-water and alkalis; if ſublimed, it is 


changed into mercurius dulcis (j) The ſolutions 


of quickſilver in vitriolic and nitrous acids are 
precipitated by the acid of arſenic in the form of a 


| yellow powder; but the ſolution of corroſive ſub- 


limate is neither precipitated by the acid of arſe- 
nic, nor by any of the neutral arſenical ſalts; but 
arſenicated volatile alkali (& 8.) precipitates the 


ſolution in the form of a white powder. (r) The 


acid of arſenic, when ſublimed with corroſive ſub- 
limate, undergoes no change. But if, inſtead of 
corroſive ſublimate, mercurius dulcis is employed, 


corroſive ſublimate riſes, and the reſiduum is the 


ſame as that of letter a. Some writers aſſert, that 
arſenic, diſſilled with corroſive ſublimate, yields 
butter of arſenic; but they are miſtaken. I have 
diſtilled ſuch a mixture in diſſerent propor- 
tions, but have always obtained at firſt corroſive 
ſublimate in the neck of the retort, and after- 
wards arſenic. .. Hence it would follow, that as 


* 


| 


the quickſilver in the corroſive ſublimate is cal- | 


cined, the muriatic acid has a ſtronger attraction 
for arſenic. than for the calx of quickſilver. In 


order 10 aſcertain this point, I mixed butter of ar- 
ſenic with calcined quickſilver, and diſtilled the 


mixture. I firſt obtained ſome drops of the 
butter in the receiver, then cotroſive ſublimate 


4 


role into the neck of the retort, which was at 


laſt. followed by arſenic. But the caſe is quite 


different with the regulus of arſenic; for if it be 


and attaches itſelt to the copper. 
: | conſiſts of acid of arſenic and calcined copper, 
the retort, a little quickſilver remaining behind. | (s) One part of filings of copper was mixed with 
(») It 1s known, that quickfilver, digeſted with | | 
murlatic acid is not attacked. But if two parts of 


— — 


mate and diſtilled, ſmoking butter of arſenic, 
mercurius dulcis, and a little quickſilver, ate ob- 
tained. Hence it follows, that mercurius dulcis 
is decompoſed by a double elective attraction, 
that of the phlogiſton of the regulus ſor the 
calx of mercury, and that of the muriatic acid for 
the calcined regulus of arſenic. whence the quick- 
filver is reduced, and butter of arſenic is produced. 


The ſame thing happens with a mixture of orpi- 


ment and corroſive ſublimate. | 
Copper is attacked by the acid of arſenic dur- 
ing digeſtion. The ſolution is of a green colour, 
A quantity of light blue powder is depolited, 
his powder 


two parts of dry acid of arſenic, reduced to a 
fine powder. The mixture was expoſed to dil- 


tillation, and the fire encreaſed till the retort 


melted. Here ſome arſenic' roſe into the neck, 


the maſs entered into fuſion and turned blue. 


After the retort was cooled, I poured ſome water 
upon it and boiled it; the ſolution was like that 
of letter A. 
copper which was not diſſolved, and the bottom 
of the retort was tinged with broun, red, and 
yellow ſpots, which were inſoluble in any wen- 
ſtruum. (s) Copper diſſolved in mineral acids 
was not precipitated by the acid of arſenic; but 


when it is diſſolved in vinegar, a precipitation 
enſues, Neutral arſenical ſalts precipitate the ſo- 


In the retort there remained a little 


lution of copper in the form of a blue pouder, . 


which I edulcorated,-dried, and expoſed to a 
ſtrong fire for an hour. Aſter the maſs was 
cooled,” the powder appeared to be chavged into 


a a brown ſcoria, which had covered the whole in- 


ternal ſurface of the crucible with a yellow enamel. 
(vo) The ſcoria was finely powdered, mixed with 
a little lamp. black, and expoſed in a ſmall glaſs 
retort to the fire till it melted, when a fine regulus 
of arſenic was ſublimed, and the copper in the 


reſiduum was found to be reduced. | 


(a) Iron is attacked by the acid of arſenic 
during digeſtion, and at laſt the whole ſolution 
grows gelatinous. (s) But if the digeſtion be 
performed in a cloſe phial, ſo that the air has no 
acceſs to it, it does not grow gelatinous. One 
portion being expoſed to the open air, in a couple 
of hours afterwards the ſolution was grown fo 
gelatinous upon its ſurface, that the phial might 
be inverted without any thing running out of it. 
Another portion was mixed with alkali of tartar, 
whence a quantity of a whitiſh green powder was 
precipitated, which being edulcorated and dil- 
tilled in a glaſs retort by a gentle fire, ſome ar- 
ſenic was ſublimed, and the reſiduum was red 
ochre. , (e) One part of iron-filings was diſtilled 
with four parts of acid of arſenic, The mals 

HH 2 made 


F. 27. 
Upon lſron. 
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made a great efferveſcence towards the end, and 
when it became dry, it took fire im the retort 


upon increaſing the heat, and then both arſenic 


and regulus of arſenic were ſublimed. After it 


Was grown cool, the reſiduum was found to be 


black; it was friable, and contained but litile 


C. 28. 
Upon lead, 


acid of arſenic. The retort was covered with 


yellowiſh-brown ſpots. (o) Solutions of iron in 


mineral acids are not precipitated by the acid of 


arſenic, but iron diſſolved in vinegar is precipi- 


rated in the form of a dark-brown powder. Neu- 
tral arſenical ſalts precipitate alt ſolutions of iron. 
The precipitated powders, if expoſed to a firong 
fire, enter into fuſion with an arfenical ſmell, and 


are changed into black ſeoriæ, which when mixed | 


with chareoal-powder, and calcined, yield copious 


vapours of arſenic, and are afterwards attracted by 


the loadſſone. | 

(A) Lead digeſted with acid of arſenic turned 
black at firſt, Some days afterwards it was ſur- 
rounded witha light-greyiſh powder, which is'mixed 


with a little arſenic, but this may be ſublimed. by a 


gentle fire. The acid contains no lead diſſolved. 


6 a. 
Con lin. 


(3) One part of ſhavings of lead was diſſolved 
with two parts of dry acid of arſenic reduced to 
powder. The lead was diſſolved, and the maſs 
flowed clear, a little arfenic rilmg. into the neck of 
the retort, After the retort was grown cold, I 
found a milky glaſs in it, which I boiled in diſ- 


was ſeparated; the ſupertluous acid of arſenic was 
diſſolved in the water. (c) This powder was edul- 
corated;. then put into a lutle retort, and kept in 
fuſion ior half an hour, but no arſenic was ſub- 
limed. I put ſome {mall pieces of charcoal imo 
the retort, upon which a violent ebullition took 
place, and ſome regulus of arſenic was ſublimed. 
(Dd) Lead diſſolved in nitrous or muriatic acid 
or vinegar is precipitated by the acid of arſenic, 
This precipuate ſhews. the phznomena mentioned 
at G. a | 

(4) Tin digeſted with acid of arſenic grows at 
firſt black, and is afterwards covered with a white 


poder; atlall the whole maſs grows gelatinous. 


() One part of tin-filings was mixed with two 


parts of acid of arſenic, and diflilled. When 


the maſs became red-hot, it took fire in the retort, 


and immediately after both arſenic and a little 
xegulus- of arſenic were ſublimed. The tin was 


diilolved, and formed a limpid flux, which, after | 
growing cold, was of a milky colour. Upon this | 


maſs I poured water and expoſed it to heat, in 
order to diſſolve the acid. A quantity of white 
p94 der was ſeparated, which was inſoluble in an 


acid, and contained very little acid of arſenic, 


(e The ſolutions of tin in mineral acids are not 


precipitated by the acid of arſenic, but its ſolu- 
tion in vinegar is. Neutral arſenical ſalts preci- 
pitaie tae ſolutions of tin. This precipitate is 


2 


very difficult of fuſion. When it is mixed with 
charcoal-powder, regulus of arſenic is ſublimed. 


i nid 


arſenic. The zinc grows black, and the tranſ- 
arency of the acid is deſtroyed by a quantity of 
lack powder, If this powder be ſeparated, 
edulcorated, and dried, and then put upon an 
iron plate, heated nearly red-hot, in a datk place, 


r * _ 


| \moke, and leaves a white powder behind; it is: 
j conſequently for the moſt part regulus of arſenic. 
The efferveſcence ſoon ceaſes, becauſe each parti- 
| cle of zinc is ſurrounded with the regulus, which 
hinders the acid from having any effect upon 
it. (;) In order to aſcenain what kind of air it is: 
which riſes during the ſolution, I tied an empty 
| bladder to the phial in which the maſs was con- 


| lowing properties: 1. It would not unite with 
water, nor did it precipitate lime-water. 2. 
Mixed in a glaſs-veſſel with two-thirds of com- 
mon air, it was not abſorbed, g. When a burn- 
ing candle was brought to the mouth of tire veſſel, 
the air in the veſſel was inflamed with detonation ; 
the flame took its diredtion towards the hand, 
which was thereby coloured brown :.the matter 


+ aa 
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* 


hind ; the internal ſurface ef the veſſel too was 
covered with a brown peliicle.. The air, there-- 


' of filings of zinc was mixed with two parts of 
dry and finely powdered acid of arſenic, and diſ- 
| tilled. When the bottom of the retort began to. 


with a very bright light; took place in the retort, 

| which burſt with an exploſion. In the neck were. 
found regulus of arſenic and flowers of zinc. 
(o) Zinc diſſolved in mineral acids is not preci - 
pitated by the acid of arſenic, but its ſolution in. 
F vinegar is precigitated. Neutral arſenical ſalis de- 

compoſe all the ſolutions, and a white precipitate 
is obtained, which, when well edulcorated, fuſes 
in a reiort on the application of a ſtrong heat, and, 
when mixed with ekarcoal- powder, yields regulus 
F of arſenic. | | 


ſenic, is covered with a white powder ; water pre- 


cipitates the ſalution.. The powder conbits of 
calcined biſmuth and acid of arſenic. (3) One 
part of. biſmuth was diſtilled with three parts of 
dry acid of arſenic. The maſs entered into ſu- 


the bottom undiſſolved; a litile arſenic roſe into- 


This is the only one of all the metals and ſemi- . 30. 
metals that efferveſces when digeſted with acid of Upon zinc, 


it burns with a blue flame. and a white arfenical 


tained. The air which I obtained had the fol 


that produced this colour proved to be regulus of 


atſenic, and leſt a difagreeable arſenical ſmell be- 
tiled water, and thus a quantity of white powder | 


fore, which holds the regulus of arfenic in ſolu- 
tion is of the inflammable kind. (e) One part. 


be red-hot, a violent inflammation, accompanied 


(a) Biſmuth, during digeſlion wick acid of ar- C. 31. 


Upon bi 


Mill h. 


| ſion, the bilinuth was calcined, but remained 1 4 


the neck; after the ietort became cool. water 


was poured upon the re ſiduum, which diſſolved | 
the acul,, but the calx of bilmuth remained un- 
| 8 changed. 


g. 
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F. 32. 
(pon regu- 


lus of anti- poder is ſeparated. If a little of the clear ſo- 
| Jution be dropped into water, a white powder is 


non. 
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changed.. (c) Biſmuth diſſolved in nitrous acid 
was precipitated by the acid of arſenic. This 
precipitate, as well as the calx (z), are very diffi- 
cult of fuſion 5 but on adding a little charcoal-pow- 
der, they melt immediately; the arſenic goes off 
in vapours, and the biſmuth is reduced. 

(a) During the digeſlion of regulus of antimony 
with the acid of arſenic, a quantity of white 


likewiſe precipitated, which conſiſts of calcined 
regulus of antimony, and of acid of arſenic. It 
is ſoluble only in muriatic acid, and may be 
again precipitated by water. (3) One part of 
regulus of antimony was diſtilled with three parts 
of arſenical acid; as ſoon as the maſs entered 


into fuſion, an inflammation enſued, and regulus 


of arſenic and a little red ſublimate were ſublimed. 


A little volatile ſulphureous acid came over into 


the receiver. The reſiduum was boiled in water, 
upon which the acid was diſſolved; a white ſhin- 


ing powder remained behind, which was mixed 


with charcoal-powder and diſtilled. An ebulli- 


F. 33. 
Lon co- 


talt. 


tion took place, ſome regulus of arſenic roſe into 


the neck of the.retort, and the antimony was re- 
duced, (c) Butter of antimony was not preci. 


-pitated by the acid of arſenic, but readily by the 


neutral arſenical ſalts. The ſolutions of glaſs of 
antimony in vinegar and cream of tartar are pre- 
cipitated by the acid of arſenic. | 
(a) The acid' of arſenic digeſted with cobalt 
aſſumed a roſe-colour. but a great deal of the co- 
balt. remained undiſſolved. (x) I put the whole 


maſs into a retort, and abſtracted it to dryneſs; 
then on encrealing the heat, it entered into fu. 


fron, and a little arſenic was ſublimed. Alter 
the maſs was grown cool, it had a ſemi-tranſpa- 
rent violet colour. I then poured water upon it, 
and put it into hot ſand; the acid was diſſolved, the 
wolet-colour diſappeared, and the ſolution turned 
dark-red. The bottom of the retort was blue, 
and no menſtruum was capable of taking this co- 


lour out of the glaſs. (c) Neither the ſolutions 


_ Cipitated by the acid of arſenic; but the arſenical 

neutral ſalts produce a precipitation of a roſe-co- 
lour. This precipitate is difficult of fuſion in the 
crucible, and has the appearance of a dark-blue 
ee | | | 


of cobalt, in mineral acids nor vinegar, are pre- 


(a) The acid of arſenic digeſted with nickel 
aſſumes-a green celour; a quantity of green pow- 
der mixed with arſenic is precipitated. The arſenic 


may be ſeparated from it by a gentle hear. (3). One 


part of nickel was-mixed with' two parts of dry 


acid of arfenic,.. and diſtilled by a flrong fire. 


The maſs melted with an appearance of inflam- 
mation, and ſome arſenic was ſublimed. After 


it was grown cool, it proved to be a yellow mals, 


upon which a namber of grey elevated {ireaks ap- 


—_— 


peared; they were like a vegetation, and were 
formed during the diſtillation. This yellow mals 
was boiled in water, when the acid diſſol ved, and 


a yellow powder vemained behind, which, when 
treated with charcoal-powder, yielded a regulus 
of arſenic, but was..got reduced itſelf. (e) The. 


ſolutions of nickel in acids are not precipitated. 


by the acid of arſenic, neither is there any pre- 
cipitation from its ſolution in vinegar; but the 
neutral arſcnical ſalts precipitate a whitiſh- green 


| powder. 


(a) The acid of arſeaic diſſolves a litle manga» F. 35. 
neſe during digeſtion; fixed alkalis precipitate a pon men- 
white powder from it. (a) When diſtilled with 8%: 
acid of arſenic, a little arſenic was ſublimed. 

The maſs entered into a kind of fuſion, but: the- 

acid contained no more of the manganeſe than it 

did before. (c) Phlogiſticated manganeſe dif. 

* ſolves readily in acid of arſenic; but Whenever 
the acid arrives at the point of ſaturation, the ſo- 
lution coagulates into little cryſtals. (v) The ſo- 
lations of manganeſe in the mineral acids are 
not precipitated by the acid of arſenic, though 

they readily are by the neutral arſenical ſalts, 
Manganeſe diſſolved in vinegar is precipitated by 

the acid of arſenic. (x) Iheſe precipitates whicit 
conliſt of phlogiſticated manganeſe and of acid of 

. arſenic, were diſtilled in ſuch a heat that the re- 

' tort at leſt melted, but no arſenic was ſublimed, 

nor would they enter into fuſion, but retained 
their white colour; however, when mixed with | 
charcoal-powger in a crucible, they flowed, and 

" regulus of arſenic aroſe in the form of vapour, 
while the manganeſe remained behind, _ 

(4) The regalus of arſenic digeſted with acid of F. 36. 
arſenic; was covered with a white powder, which Upon regu- 
proved to be arſenic. (3) One part of the re- {us of arje- 
gulus was mixed with two- parts of dry acid of . 

' arſenic, and diſtilled. The regulus roſe into the 


f neck, and the acid entered into fufion, (e) If 


| ſmall pieces of regulus of arfenic be. put, one after: 
another, into a retort: where the acid of arſenic 
is in a ſtate of ſuſion, an inflammation takes 
place, and arſenic is ſublimed. (p) The regulus 
of .ar{enic is diſſolved by unctuous oils in a boil- 
ing heat; the ſolution is black, and, after it grows 
cold, of the conſrſtence ofdalve. (Scheele. Abhand- 
lung. Swediſch. Akadem. der Wiſs, auf 1775.) 
+ Mr. Pelletier has found another method of ob- 


. . 0 o « 0 o 3 . 
taining the acid of arſenic. He mixes arſenic . 
with nitrous ammoniac, and- diſtils the. mixture, proceſs f 
At firſt, phlogiſticated nitrous acid paſſes over obtain; 


+ then the volatile alkali, and the arſenical acid re i . 


mains in the retort in form of a vitreous maſs, 
which deliqueſces into a very denſe acid liquor. 


I his liquor reddens blue vegetable juices, and 
efferveſces with acids. Mr. Macqurr had de- 


ſcribed this proceſs; {Mem. Acad. de Sc. Paris 1718) 


— 


and had obſerved, that the nitrous acid paſſes 
E krit, . 


| 
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talks of a detonation which took place; but no 


with the arſenical acid. 


* 


Mr. Berthollet has made-experiments to diſcover | 
the augmentation of weight eained by ſulphur, | 
phoſphorus, and arſenic, during their converſion | 


into acids. He reduced one ounce of white ar- 


ſenic into acid by means of nitrous acid; and hav- } | 

ing expelled all the nitrous acid by heat, and diſ- 
ſolved the remaining acid in water, and evapo- | 
rated to complete dryneſs, he obtained one ounce. 
and 63 grains of acid; that is, it acquired about 
one: ninth part of additional weight, But he ob 

ſerves that this augmentation does not ſhew the 
whole of the air contained in acid of arſenic, for 
the white arſenic, whence it was prepared, con- 
rained its portion of air neceflary for its {late of | 


Bergman on the other hand, ſays, that one-fifth 


pärt at leaſt of white arſenic is phlogiſton, and 


that this calx is converted into acid merely by de- 


priving it of this phlogiſton. But Mr. Berthollet, 
as is mentioned above, maintains that weight is 


acquired by the converſion of arſenic into acid; 


whereas according io Bergman, it loſes one-fifth 


of its weight. Berthollet ſuppoſes that Bergman 


had employed marine acid in his proceſs, and as 


it is known that this acid has the property of car- 
rying along with it in diſtillation a part of the 
ſubſtances with which it is treated, he attributes to 


this cauſe the diminution of weight ſuppoſed by 


F. 29. 


A Ars of affigned the following order to this acid, 


iS Acid. 


Bergman. | | 
Mr. Bergman, in his table of affinities, has 


1. In the Humid Way. 
. Calcareous Earth. 
Ponderous Earth. 
Magneſia. Pk | 
Vegetable Fixed Alkali, - 
Mineral Fixed Alkali, 
Volatile Alkali, * 
Earth of Alum. 
+» Dolan of Sinn 
— non. 
— — Manganeſe, 
0 Cobalt. 
— Nickel. f 
— — Lead. 
— — Tinu. 
3 Copper. CES 
Biſmuth, 
— Ant imony. 


— Arſenic, | 


„ 
8 


* 


Aj 


= 7: 
firſt, and then the volatile alkali; but he thought! 

- ._. that the reſiduum was nothing but arſenic. He 
* 
ſach thing occurred to Mr. Pelletier, who ob- |. 
ſerved. only that the nitrous acid was chaced away 

with great violence, while the volatile alkali unites 


_ CI 


2 


remaining benzoin, 


1 off with a feather 


_ ACID OF -BENZOIN. 
Calx of Mercury. | N 
2 Silver. | W 
11 — Gold. pI, e 
3 Platina. l | 
erer. | 
— Spirit of Wine. 


| Ja the Dry Way. 
_ Phlogiſton. 
L.aalcareous Earth. 
Ponderous Earth. 
Magueſia. 15 
Vegetable Fixed Alkali. 
Mineral Fixed Alkali. 
Mild Calcareous Earth. 
Volatile Alkali. 
Earth of Alum. 


Ses the Article Ans EN. (yt) „ 


ACID OF BARBERRIES. 


i) The juice of the berry of this plant con- 


tains an acid, which bas been thought by ſome 
chemiſts to be of a peculiar nature, but which 


Scheele has ſhewn io be the acid to which he has 
given the name of acid of apples. The juice of 
this fruit when evaporated, flrained, and after- 


wards put in a coel place, is ſaid to yield acid 
cryſtals. See the articles acid of apples, and vege- 


table acids. (A 127 


ACID OF BENZOIN. [M] (It) 


Flowers of Benzoin, or, of Benjamin. Salt of Benzoin. 


IM] To make flowers of benzoin, let a quan- 
| tity of benzoin be put into a varniſhed earthen 
pan, which is to be covered with another in- 


verted pan of ſtone ware. The edges of theſe 


two pans ought to have been ground upon a 


ſtone, ſo that they fit well to each other. They 
are to be luted together with paper dipped in 


| paſte. The earthen pan containing the benzoin 
is to be put upon, a gentle fire, and which is 
not capable of: raiſing the oil of the benzoin. 


With that heat the ſublimation is to be performed : 


when the veſſels are cooled, they are to be un- 
luted, and 


great care is to be taken that they be 
not ſhook. If the ſublimation has been per- 
formed, the inner ſurface of the upper earthen 


pan will be found covered with fine ſparkling 
flowers, which are a very pure ſalt, forming cryflals 
like flattened needles. 
alſo of theſe flowers is generally found which are 
| not raiſed, and which cover the ſurface -of the 
The flowers are to be ſwept. 


The 


A conſiderable quantity 
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+ Fhe ſucceſs of this operation depends on the | new proceſs, as appears from the following quo. 
degree of heat given, and the time employed. If | tation from him. 3 


the heat be too great, a part of the oil of benzoin © The common way to obtain the ſalt from Scleele's 
will riſe together with the flowers, which will | © benzcin is by ſublimation. This ſalt is ſold in Pr9c&s. 


thence receive a dirty yeljow tinge. In this caſe, 


they muſt be again ſablimed, and with a leſs heat. 


If, on the contrary, a ſufficient degree of heat is 


not given, or the operation has not been long 


enough continued, all the flowers which the ben- 
zoin is capable of furniſhing, will not be pro- 


cured. The fame benzoin will, by repeating the 


operation, furniſh more flowers. 


o 
* 


The proceſs formerly uſed to make theſe flowers, 


_ conſiſts in putting the benzoin in an earthen pot, 


to the mouth of which is fitted a paper, or paſte- 
board conical head. But the method deſcribed. 


above, which is propoſed by Mr. Beaume, ſeems 
to be preferable: becauſe the paper or paſte- 


board heads abſorb many flowers, which are con- 


ſequently lofl, and alſo becauſe the earthen veſſel 


employed by Mr. Beaume has a greater ſurface 


than the pot uſed in the ancient method; and 


latile, and oily eſſential ſalt of benzoin. 


1mmation.. 


quantity of ſurface is always favourable to ſubli- 


The flowers of benzoin are a true concrete. vo- 


have the ſmell of benzoin, and are inflammable, 


from the eſſential oil which enters their compo- 
ſition. They are folable in water and in ſpirit of | 
wine, which ſufficiently proves their ſaline nature. 


Accordingly, Mr, Geoltccy obſerves, that this 


{alt may be obtained by: treating benzoin with 


water, and by cryſtallization. 


this is certainly one of thoſe which contain a great 


F. 1. 


Benzoin is probably not the only reſin from 


which an eſſential ſalt of this kind may be ob- 
tiined: perhaps, even all reſins contain ſuch 
eſſential falt, in greater or leſs quantity; and 


quantity of it. 


Flowers of benzoin are conſidered in medicine 
as inciſive, dividing, and favouring expectoration, 


and are therefo:ie given in the viſcous aſthma, 


They may be given from fix grains io twelve. 


See RESINS, and SUBLIMAILON. [MJ] 


They 


* 
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'* the ſhops under the name of {lowers of benzoin. 
I propoſed to determine with exactneſs how 
much ſalt a given proportion of benzoin yields 
by ſublimation. For this purpoſe, I diſtilled 


a pound of benzoin in a retort, and, after 


s having perfectly ſeparated the empyreumatic 
oil by lixiviation, I obtained betwecu nine and 
e twelve drachms of flowers. This ſalt may be 
{© likewiſe obtained by ſimply lixivigting the ben- 
zin with water; but the ſalt thus obtained is 


* lefs in quantity, and if the ley be made too hot, 


the refin eaſily runs togetber, and the whole la- 


| + bour is lo. The realon why ſimple lixiviation 


yields fo little fah is eahly aſſigned. The re- 


e ſrnous particles of the benzoin do not tranſmit 
the water; the ſolution, therefore, takes place 
only on the ſurface of the particles of the pow- | 


+ dered benzoin, 


J further boiled pounded chalk and benzoin | 


„ in water, and then filtered the decoction, bus, 
** on its cooling, obtained no cryſtals; but on 


pouring ſome drops of vitriolic acid into this 
liquor, the ſalt of benzoin ſoon afterwards pre- 


e cipiiated; for this ſalt which is an acid, was 
+* unued with the chalk. The quantity of ſalt: 


„„ obtained, however, was not greater than that. 
obtained by lixiviation. I then conceived the 
& jdea of communicating to the water the power 


Ok acting upon the rehnous particles of the ben- 
+ 20in, and thoughtthus to extract all the ſalt ex- 
&iliing in this reſin. I therefore boiled pounded- 
„ benzoin with alkaline ley, and afterwards ſatu- 
{© rated it with an acid. 1 thus obtained the ſalt- 
+ of benzoin by precipitation; but I here like- 


. * wiſe met with this inconvenience, that the pow-- 
dex of benzoin ran together during the boiling, 
and floated on the ſurface in the form of a tena- 
| ©. cious reſin. | | 

There remained one way more to be tried, 
„iz. To boil the benzoin with quick-lime. As. 


„„ 5 I che particles of the lime, by inter poſing them- 
Relais (At) Mr. Poerner. in his notes to the German . * ſelves. between the particles of the benzoin. 
on the pro- tranllation of the fiat edition of Mr. Macquer's | + might prevent. their running together, and as- 
cs for ob- dictionary, obſerves, that, in his opinion, the old |. © lime has likewiſe the property of acting upon 
taming the methodof obtaining flowers of benzoin by ſub- | ** the reſinous. particles,. this promiſed to be a. 
acid ben- liming them inio paper heads is preferable to that |. © good way. of extracting the ſalt. from the ben- 


employed: by. Mr. Beaume,. ay theſe. paper heads. 
can be eaſily removed during the procels, and the 
flowers examined, to. ſee whether. they are free: 
from oil; and as new heads may. be applied, by 
which the flowers may be obtained purer and with: 
more certainty, then. when claſe veſſels are uſed. 
He adviſes io make the ,heais of thiek writing 
Paper: Mr. Sclizele has given lome remarks on 
the greparation. (. this. ſalt, and has propojel a 


| 
4 


** zoin.. The ſalt thus obtained is perfectly free 
„ fram empyreumatic oil, with which the flowers. 


of. benzoin are commonly contaminated, it is 


conſequently alſo hee from the imell.which they 
. * vtherwiſe yield. An equal, if not. a greater 


% quantity. of fait, is obtained by this: procels than 


by dillillation.. A pound ok the.relin yielded 
| * from. twelve:to fourtcen driachins ol ſalt by this 
* new.metbod, which is as follows:: | 


6 {] pon: 


1 


Upon four ounces of unſlaked lime pour 
twelve ounces of water, and, after the ebulli- : 
«© tron is over, add eight pounds more (the 
pound twelve ounces) of water; then put a 
pound of finely pounded reſin of benzoin into 
e a tinned pan, pour upon it firſt about ſix ounces. 
of the above milk of lime. mix them well together, 
and thus ſuecefhively add the reſt of the mix- 
i ture of lime and water. If it be poured in all 
at once, it will not mix with the benzoin, which 
„will likewiſe coagulate, and run together into 
« a maſs. This mixture ought to be boiled over 


r 


5, 


* 


%a gentle fire for half an hour with conſtant agi- | 


. tation; then take it from the fire, let it ſtand. 
+ quiet for an hour, in order that it may ſettle; 
pour off the ſupernatant limpid liquor into a 
« glafs veſſel, Upon the remainder in the pan 
pour eight pounds more of milk of lime; boil. 
« them together for half an hour, then take it 
* from the kire and let it ſettle; add the ſuperna- 
4 tant liquor to the former; pour upon the reſi- 
+6 dunm ſome more milk of lime, boil it as afore- 
+ ſaid, and repeat the ſame proceſs once more. 
At laſt, put all the reſiduums upon a filter, and 
e pour hot water ſeveral times upon it. During 
this proceſs, the calcareous earth combines with 
« the acid of benzoin, and ſeparates it from ibe 
e relinous particles of this ſubſtance, A ſmall 


ell 


62 


2 4 


« quantity of the reſin is diſſolved by the lime- } 


1 


+46 water, whence it acquires a yellow colour. 
& All theſe clear yellow leys and decoctions are to 


be mixed together, and boiled down to two | 


pounds, which are then to be ſtrained into an- 
« other glaſs veſſel. | 


ee Theſe lixivia are inſpiſſated thus much, be- 

+ cauſe ſuperfluous water would hold much falt 
«46 jn ſolution, which muſt afterwards be precipi- 

4 tated. Beſides, a ſmall quantity of the refin, 

4 ſuſpended by the lime-water, likewiſe ſeparates | 
e during the evaporation, not being ſoluble in a 
«ſmall quantity of water; it therefore remains in 
© the ſtrainer. After the two pounds of the eva- 
due. porated leys are grown cold, muriatic acid is to 
be added, with conſtant ſtirring, till there be 
ce no further precipitation, or till the maſs taſtes 
a little ſouriſh, As vegetable acids have in ge- 


e neral a weaker attraction for abſorbent earths | 
than mineral acids, the muriatic acid combines 


with the calcareous earth, and the acid of ben- 
* zoin, which requires a larger quantity of water; 


ACID or BENZON. I 36 J 


Aid or Sz). 


the ſalt of benzoin diſſol ved, it ought to be 
** evaporated, and afterwards ſet to cryſtalliſe. 
++ If you wiſh to give this ſalt a ſhining appear- 
“ ance, diflolve it in a ſufficient quantity, in ſix 


« ing. then ſtrain it immediately, while it is yet 
warm, through a cloth, into a glaſs veſſel which 


Las ſoon as the ſolution is grown cold. The 
« water is then to be ſtrained from the cryſtals, 
ce and the reſt of the falt, {till ſuſpented in this 
water. is ebtaincd by 7epeated.evaporation and 
{© cryſtailifation. But as the flowers of benzoin 

bare, on account of their lightneſs, not eafily 
+ pulverized, it may be beſt to keep the ſalt in 
++ the form of a precipitate, which is always the 
e fineſt powder. To this confideration it may be 

added, that, during the cryſtalliſation, a great 

„ deal of ſalt is loſt. FF) oa i wo mers 

1 have recommended cloth for filtering the 
warm ſolution, becauſe I found it anſwer beft, 
If blotting paper be uſed, the ſalt ſometimes 
« cryſtalliſes in the filter itſelf, and obſtructs it. 
« The filtration itſelf might be omitted, if it were 
not unavoidable, in order to purify the ſalt from 
„about two grains of reſinous ſubſtance, which 
having been mixed. with it during the precedin 

„e boilings, remain united with it during tee ol 

of the proceſs.” „%%% 

Ihe properties of this ſalt or acid of benzoin 


— et 


Crell's Neu. Enideck. Band 1. p. 319. 


water, and evaporated without kindling. But in 
contact with the flame, it burnt, When thrown 
upon the heated coals, it goes off as a white, 
thick ſmoke, without leaving any reſiduum. It 
is not volatile without a conſiderable degree of 
| heat, Gs | 


flat, and feathery. 


* 


The other acids cannot diſſolve it without heat; 


* to its ſolution, muſt fall down; the ſolution, 
which had before but a very weak ſmell of 


tion, a very ſtrong one. = 4 
'«« The precipitated coagulum is then to be put 


ee flowers of benzoin, acquires by this precipita- | 


e into a filter, and after being well dried, it is to 
ce be edulcorated ſufficiently, by repeatedly poure | 


46 ing cold water upon it; it ſhould be dried aſter- 1 


and from thence alſo it ſeparates unchanged, 
merely by cooling. | ; 
Spirit of wine diffolves it. copiouſly, and lets it 


« yards in a gentle heat. Bui as the water made 


4 uſe of for the edulcoration contains à little of 


©* ounces, for inftance, of water, by gentle beil- 


has been heated before; you will thus have the 
ſatisfaction to ſee a number of fine cryftals ſhoot 


C. 2 


have been examined lately by Mr. Lichten/tein, Its proper 
from whom we have the following reſults. (See ties. 


7 


This ſalt when put in a ſilver ſpoen and expoſed How af: 
to the heat of a candle, melted, was as clear as fe&e4 % 


When its ſolution in water is cooled very ſlowly, How it 
it ſhoots into cryſtals which are large, long, thin, cryſtullias 


It is ſoluble in concentrated acids of vitriol and How af 
nitre, but is ſeparated from theſe acids, by adding fetted ty 
water, without having ſuffered any . alteration, acids. 


By ſt: it f 


fall on addition of water. | | wine. 
With al4alis it forms neutral 'falts, which have 3% 

a a ſaline, ſbarp, taſte; and are very ſoluble in Comper 
water. With fixed vegetable alkali, it ſhoots f01"** by 
into pointed feathery cryſtals which deliqueſce in a fe 

the air. With mineral fixed alkali, it yieldslarger ent halte. 


a foſt conſiſtence and had a cauſtic taſte, By diſ- 
inted cryſtals, from a quarter to half of an inch | tilling a mixture of the above-mentioned dark- 
in length, which are not eaſily ſoluble, and are | coloured acid and ſpirit of wine, he obtained an In ether 
of a ſweetiſh taſte without any pungency. | | ether, which differed from the nitrous ether, in . 
With magnefia; it forms Coal les thery cryltals, | being much leſs volatile, and which had the fmell 1727" 
of a ſharp, bitter taſte, and eaſily ſoluble in water. of buter almonds. N i | 
With earth of alum, it makes an ailringent falt. Mr. Lichtenſtein obtained from the reſiduym in 
Theſe earthy falts are decompoſed by the mineral I the retort, a reſinous ſubſtance, to which he attri- 
acids, or by any of the alkalis. . butes the volatility of the ſalt of benzoin, and alſo 
 Litmus is reddened quickly by this acid, The | the ſmell of bitter almonds, which had been per- 
ſyrup of violets was but little affected by it. ceived in ſome of the products of thele operations. 
52 Mr. Hermbſtadt (Crell's Annal. 1785. B. II. | Scheele had before endeavoured to get an ether by 
treating P. 303.) and profeſſor Lichtenflein (Neu Entdech. I. diſtilling ſalt of benzoin with ſpirit of wine, but 
this aid p. 319.) have tried the effects of repeated ab- | without ſucceſs. He then added to the mixture 
with nitrous trations of the nitrous acid from the falt of ben- {| of falt of benzoin and ſpirit of wine, a little ſpirit 
acid. zoin, in hopes of obtaining the acid in a purer | of ſalt, and by diflillation, obtained a kind of 
ſtate, and more diſengaged from its oily and | ether, wh ich on adding water, fell eo the bottom 
| earthy parts; or perhaps of converting it, as other of the veſſel; and from which, by diffolving it in 
vegetable acids may by that method, into the acid | alkaliſed ſpirit of wine, abſtracting the fpirit of 
of ſugar or vinegar. The latter author had ob- | wine, and adding to the refiduum ſpirit of ſalt, he 
| ſerved, as is above related, that the ſak could be | obtained, a quantity of falt of benzoin, 
diſſolved in the nitrous acid, and again ſeparated Lekmans (de balſamo peruviano) mentions that in Py; + : 
therefrom, by addition of water, without ſuffer- | treating peruvien ba//am he had obtained flowers jen2oin 
ing any alteration. ' Nevertheleſs, as the mode of ] ſimilar to flowers of benzoin. „„ found 
abſtraction of the nitrous acid is known to have | Scheele by abſtracting nurous acid from the ſa- in other _ | , 
ſuch remarkable effects in diſengaging other ve- | ponaceous extract of urine, (that is, urine eva your __—— 
- getable acids from the oily matters in which they | rated to a thick conliſtence, and freed from moſt of matters. 


ACID OF BENZOIN. 


With volatile alkali, it cryſtallizes, with difficulty, 


into ſmall feathery cryſtals, which draw moiſture 


from the air. The mineral acids ſeparate the acid 
of benzoin from its union with alkalis. | 
Wich calcareous earth it forms white, ſhining, 


are involved, it was ſuppoſed that the nitrous 


({S] 
eryſtals, whichfall into powder on expoſureto air. 


Acid OF BIENZOIN, | 
reſearches, this ſalt may be found convertible into 


the acid of tartar or of ſugar. Upon examination 


of the reſiduum or coal left in the retort, he ob- 
ſerved, that after calcination, ſome of the earth 


had been vitrifed, and that another part was of 


its ſalts by mixture with fpirit of wine) as in the 


per acid aided by heat might have a ſimilar operation | proceſs for preparing acid of ſagar, he obtained a 
on this ſalt. Although their attempts were not ſalt, which, afiar complete purification, as per- 
altogether without fucceſs, and ſome changes were fectly analogons to acid of benzoin. This falt, te 

1 evidenily produced on this ſalt, yet the etfefts were obſerves, could not be produced from the nitrous 


not ſo deciſive as in treating other vegetable ſub- 
ſtances. The volatility: of the ſalt ſeemed to be a 
great impediment, ſo that it could fearcely he ex- 


poſed to the action of any conſiclerable heat with- 


out ſubliming and paſſing over into the receiver. 


However, it was obſerved, that by repeating the 


abſtraction, the volatility of the falt diminiſhed 


more and more, its colour was rendered more 


ö 


; 


acid ;. for the lame falt is precipitated abundantly 
by adding to the extrad of urine, little of the vi- 
triolic or marine acids. This acid is found in 
urine, combined with volatile alkali, by means of 
which, the ſalt formed is ſoluble in water and in 
ſpirit of wine. He has alſo obferved that the 
{ame acid of benzoin 1s in che diſtillation 
of the acid of ſugar of milk; and he infers from 


* dark, and its taſte from being ſweet, became bit- | theſe obfervations that this vegetable acid ſuffers 
teriſh, A coal alſo was formed at the bottom; | no change by circulating with the blood in ante 

af⸗ and when the nitrous acid had been all abſtracted, mals, (Scheele. Abhandl. Schuadiſch. tad. 1780 

19 at the end of the third operation, Hermbſtadt ob- I 1785). 5 ö 


ſerved that ſome brown drops diſtilled, which had 
the appearance of a dark-coloured tranſparent oil, 
but which had a very acid and cauſtic taſte; 


emitted acrid fumes, and were . ſoluble in dif- 


tilled water. This acid liquor being again fub- 
| jeted tothe action of nitrous acid, a yellow faline 


| 


ACID OF BORAX, or, SEDATIVE 


{ 


5 | 
[M] This falt is ſaline, concrete, and cryflallized 


1 maſs was obtained, which when diſſolved in di/- | ſubſtance, obtained from borax by means of acids. 
pon tilled water, formed a fluid acid that precipitated This matter although it acts as an acid in borax, 
ned by 4 ſolution: of ſugar of lead, and lime-warter. J and perfectly ſaturates its alkali, has not an acid, 
go \ Theſe properties gave him hopes that by further | WO OY the property of.reddeairig the tinures 


*s 
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ACID OF BORAX, 


6 


called do. Sedative ſalt has little taſte and ſolu- 


| bility in water. It is a kind of neutral falt, 


which has only ſome properties common to it 
with acids, as we ſhall afterwards ſee. | 

Sedative ſalt may be obtained from borax by 
ſublimation, or by cryſtallization. The moſt 


mation is that of Homberg, the diſcoverer of ſe. 


tial vitriol with borax, in diſſolving them in wa- 


ter, in filtrating and evaporating the liquor till a | 
pellicle appears; the liquor is then to be put in a | ſolve ſedative ſalt, and much more of cold than: 


{mall glaſs alembic, and the ſublimation is to be pro- | 


moted till only a dry matter remains in the cucurbit. 
During this 'operation, the liquor paſſes into 
the receiver; but the internal ſurface of the ca- 
pital is covered with a ſaline matter forming very 
ſmall, thin, laminated cryſtals, very ſhining and 
very light, This is the ſedative ſalt. The ca- 


which paſſed laſt into the receiver is to be poured 
on the dry reſiduum of the cucurbit, and a new 


ſublimation. is to be promoted as before, by dif- | turbed. This inconvenience is avoided by the 


tilling till the matter in the cucurbit be dry: theſe 


operations are to be frequently repeated in the 


fame manner, till no more ſedative ſalt can be 
ſublimed. Ive 


Sedative falt may be obtained by cryſtallization. 
For this purpoſe, let borax be diſſolved in hot 
water; and to this ſolution, when filtrated, add 


any one of the three mineral acids, a little at a 


time, till the liquor be ſaturated, and even have | 
an exceſs of acid, according to Mr. Beaume's | 


proceſs: the liquor is then to be left in a cold 
place, and a great number of fmall, ſhining, la- 


upon. brown paper.. This is the ſedative ſalt ob- 
tained by cryſtallization. It is very beautiful and 
ſhining, but is ſomewhat denſer than the ſalt ob- 
tained by ſublimation. This latter is ſo light, that 
one gros is ſufficient to fill a large phiall. 
The acids, either of the martial vitriol, or the 
diſengaged acids in the latter proceſs, do onl 
diſengage this falt from the marine alkali with 


which it formed borax, as Mr. Baron has diſco- 


vered. Accordingly, this ſalt, when well pre- 
Pared, does not partake in any manner of the 


nature of the acid by means of which it has been | 
diſengaged; Sedative ſalt obtained by cryſtalliza- 


tion does not differ eſſentially from that which is 


of the former. 13 5 1 

Sedative ſalt, although it be thus ſublimed, is 
not however volatile; for, as Mr. Rouelle ob- 
ſerves, it only rifes by means of the water of its 


f 


8 


DE 


40-3: 


of. violets and turnſol, as the acids properly ſo 


; 


— 


WW * * 


OR SEDATIVE SALT. 


cryſtallization. We know that when once it has 
lol its water by drying, it cannot be raiſed into- 


vapours by the moſt violent fire, in which it re- 
mains fixed, and melts into a vitreous matter, as 


borax does. | 


| This vitrified ſedative ſalt preſerves. its ſaline: 
| character; and although it has a beautiful cyrſ- 
common procels for obtaining this ſalt by ſubli- | 


talline appearance, it is only ſedative falt de- 


prived of all moiſture and melted, It is entirely 
dative ſalt. This proceſs conſiſts in mixing mar- | 


ſoluble in water, and may then. be cryſtallized or. 
ſublimed, as at firſt, into-its proper ns SEN 
A great quantity of water is. required to diſ- 


of boiling water. It may therefore be cry ſtallized bx 


cold, and is alſo cryſtallizable by evaporation alone. 


Mr. Beamé has made an intereſting- obſer- 


vation upon this method of diſengaging and cryſ- 


tallizing ſedative ſalt, which is, that we muſt add 


a little more acid to the ſolution than is ſufficient. 


| for the ſaturation. He remarks, that when only. 
pital is then to be unluted, and the adhering |: the preciſe quantity of acid is added to decompoſe 


falt ſwept off with a feather : the part of the liquor all the borax, the ſedative ſalt remains confounded: 


with the other ſaline matters contained in the li- 


quor, and the cryſtallization is conſequenzly dif 


addition of a little more acid than: is ſufficient for. 


the ſaturation off the alkaline baſis of the borax. 
The ſedative ſalt, although formed. in a liquor: 
thus acidulated, may be entirely deprived of an 
exceſs of acid, which is not combined with it, by. 


means of draining upon paper, according to the 


| ed 


— 


— 
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, 


x 


| 


principles of Mr. Beaumé. 


The acid that is mixed in che hot ſolution of- 
borax decompoſes this ſalt, becomes ſaturated 
with its alkaline baſis, and inſtantly diſengages. 


the ſedative ſalt; all which is effected without any 
|  efferveſcence. The ſedative falt does not cryſ-- 
minated cryſtals will be formed: theſe muſt be | 


rr Gar it wv Pig |. tallize as ſoon as it is diſengaged, although the 
Wa with a little very cold water, and drained 


liquor be at the point of cryſtallization, when 


only the preciſe quantity of water-is-added which - 
is neceſſary for the ſolution of the borax. The 


heat is the cauſe of this; for as ſoon as the liquor 
cools, a conſiderable quantity of cryſtals is perceived. 
From the above-mentioned properties of the 


ſedative ſalt, by which it reſiſts fire, ſo as to be 
capable of. yitrification, without. being otherwiſe 
altered, we may perceive that it is a ſaline. com- 
pound, the principles of which are ſtrictly united, 
and very difficultly ſeparable, This truth has 


been illuſtrated by numerous and accurate expe- 
riments on this ſubject by Mr. Bourdelin, related 


in the Memoirs of the Academy lor the years 


i | 1753 and 1755. 
ſublimed, only that the cryſtals or laminæ of the | 1 


latter are more ſeparated and detached than thoſe 


From thele experiments we find, that ſedative 
ſalts refills the moſt powerſul agents for the de- 
compoſition of ſaline ſubflances. It was unal- 
tered by treatment with inflammable matters, with 
ſulphur, with. mineral acids diſengaged, or united 
with metallic ſubſtances, and wih ſpirit of 2 

| | 3 I. 


ACID OF BORAR, 


an inflammable matter, and a little marine acid, 
in this falt. The former he diſcovered by a ſmell 


Of ſulphureous acid communicated by it to vi- 


triolic acid; and the latter by a white precipitate 
formed in a ſolution of mercury, by the liquor 
obtained from the diſtillation of a mixture of this 
ſalt with powder of charcoal. Mr, Bourdelin does 


not politively affirm the laſt propoſition; but ac- 
*knowledges, with all chemiſts, that we do not 


know the nature of ſedative ſalt, from not having 
'been able to decompoſe it. Mr. Cadet has, fince 
Mr. Bourdelin's time made many. uſeful reſearches 
on the nature of this ſalt. | | 
As this ſalt has the property of diſengaging the 
acids of nitre and of common ſalt by uniting with 
their bales, and alſo as it is very vitrifiable, and 
promotes the vitrification of other ſubſtances, moſt 
chemiſts believe that it is compoſed of vitriolic 
acid intimately combined with a fuſible and vitreſ- 
:Cible earth. = N | 
This is one of the ſalts which are ſoluble in 
Tpirit of wine, to the flame of which it commu- 
-Nicates a green color, As only the ſaline com- 


binations of copper are known to be capable of 


giving this colour to the flame of ſpirit of wine, 
ſome chemiſts, particularly Mr. Cadet, have been 


-3nduced to believe, that ſedative alt might contain 


copper, or the calx of copper. 

Laſtly, we may ſuſpect ſome analogy betwixt 
the ſedative ſalt, on one fide, and arſenic and 
Phoſphoric acid on the other, from ſome pro- 
Perties which each of theſe-ſubſtances have, and 
particularly from their action upon certain ſalts, 
and from their vitreſcible quality. But theſe 
latter ſubſtances are not better known than ſeda- 
tive ſalt; therefore all that we can ſay upon this 


ſubject is, that much yet remains to be diſcovered 


concerning all theſe matters. 
Excepting the uſes of borax in vitrifications, 


and in fuſions and ſoldering of metals, ſedative | 


ſalt is only employed in medicine. Homberg, 


its inventor, believed that he diſcovered in it a 


ſedative, antiſpaſmodic, and even narcotic qua- 


ity, and thence called it the narcotic ſalt of vi- 


triol. | | 
It was generally employed in convulſive diſeaſes 


after the praiſes Homberg bad beſtowed upon it; 


but its ſedative powers have not been well aſcer- 
tained, The beſt practitioners even affirm, that, 
to produce any effect, it muſt be given from half a 
gros to a gros, inſtead of doſes of a few grains, 
which were given at fuſt, 
Homberg! was amongſt the firſt who un- 
dertook a ſet of experiments on borax, by which 


the ſedative ſalt was diſcovered, which was a new 


* The remainder of Mr. Macquer's on Sedative Salt, | *. . py 
found chemiſtry can ſuggeſt, his experiments are 


zs taken from his Article on Borax. 


5 
p 


1 


Mr. Bourdelin could only perceive ſome marks of 
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ſubſtance, and entirely- unknown before him. 
Homberg obtained the ſedative falt from borax, 
by diftilling it with vitriol; and imagining that 
he diſcovered a ſedative or quieting power in it, 
he called it the Narcotrc Salt of Vitriol, or Sedative 
Salt, This chemiſt did not well underſtand the 


theory of his. experiment; but that is not ſur- 


priling in matters fo new. 

The younger Lemeri, who after Homberg made 
many experiments on borax, diſcovered that ſeda- 
tive ſalt may be obtained from it, not only by 
the vitriolic acid, but alſo by the [nitrous and ma- 
rine acids, This diſcovery was the more impor- 
tant, as it naturally led to further: but he ſeems 


to have been prevented by other purſuits from 


continuing this ſubje& as it ought to be. 
Homberg and Lemeri obtained ſedative ſalt 
only by diſtillation or ſublimation, which, par- 


| ticularly in this caſe, was a long and embarraſ- 
ſing operation. M. Geoffroy has improved upon 


their diſcoveries, by ſhewing the method of ob- 
taining the ſame ſalt from borax by acids with 


evaporation and cryſtallization only, in greater 


quantity and with leſs trouble. We are alſo 
obliged to him for having firſt demonſtrated that 
borax contains the baſis of fea-ſalt. This truth 
he has firmly eſtabliſhed, by obtaining a true 
Glauber's ſalt by mixing vitriolic acid with a folu- 
tion of borax, | 5 
Laſtly, Mr. Baron, Member of the Academy of 
Sciences, and of the Faculty of Medicine at 
Paris, proved by many experiments that ſedative 
ſalt of borax may be obtained by means of vege- 


table acids, which had not been done before him. 


He has alſo proved, that ſedative ſalt is not a com- 
bination of an alkaline matter with the acid em- 
ployed to obtain it, but that it exiſts ready formed 
in borax, of which it is a principal or couſtituent 
art; that the acids employed to extract it do 
only diſengage it from the alkali with which it is 


united; that this alkali is entirely fimilar to that 


of ſea-ſalt; that ſedative ſalt may be re-united 
with its alkali, and again form borax; which is 


a complete proof that borax is nothing elſe than a 


compound of ſedative ſalt, and marine alkali. 


Nothing more then remains to have, on the na-. 


ture of borax, all the knowledge we can deſire, 
than to diſcover what this ſedative ſalt is. The 


| experiment by which Mr. Baron found that this 
ſalt is capable of decompoſing nitre and marine 


ſalt, by ſeparating the acids of theſe ſalts by help 


of fire, ſeems to ſhew that vitriolic acid is one of , 


the principles of the ſedative ſalt. But to prove 
this decifively, the ſedative ſalt itſelf muſt be de- 
compoſed, This is the ſubject of Mr. Bourde- 


lin's late admirable experiments. Although this 
able chemiſt has not been able to accompliſh bis 


purpoſe by all the methods which the moſt pro- 


I 2 nevertheleſs 
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ACID OF BORAX, 
nevertheleſs uſeful, | as they may prevent others 


from employiug their time and labour in making 


them, and alſo becauſe they make us better ac- 


quainted with the properties of the ſedative ſalt. 
Notwithſtanding the experiments. which have 


been made on Borax and the ſedative falt, che- 


miſts are not yet decided in their opinions con- 
cerning the nature, principles, and even ſome 
of the properties of theſe ſaline ſubſtances. This 
uncertainty induced Meſſrs. Cadet and Beaumé, 
both of the academy of ſciences, to apply their 
reſearches upon this ſubject. But as theſe two 


they relate, nor in the conſequences to be deduced 
from theſe fats, I will only relate in a ſummary 
manner the reſults of their experiments, without 


—— 


* ** 6 


giving any preference to the opinion of either, 


becauſe I think, that in fact ſeveral of the conteſted 
points are ſtill doubtful, and cannot be cleared up 
without further experiments. 7 
M. Cadet preferred the crude borax to the re- 
fined as the ſubject of his experiments, and the 
kind which he uſed is that known in commerce 
under the title of Borax of China. From this 
borax he ſeparated by means of ſolutions and 
filtrations a whitiſh earth, on which he made 
many experiments, which are related in the fifth 
volume of the Memoires de Scavans Etrangers. 


One of the moſt remarkable of theſe experiments 
is that, in which he obtained from this earth a 


regulus of copper, which he depoſited with the 
academy, M. Cadet thinks that this regulus is 


done of the principles of borax or of ſedative ſalt. 
Mr. Beaume, on the contrary, is of opinion that 


this metal is only found accidentally in borax, and 


that it proceeds from the veſſels in which this ſa- 
line matter is prepared. The proof of this is, | 
that in whatever manner pure borax is examined, 
it gives uo mark of copper. 
thele objections by experiments which ſhew that 
copper may be ſo diſguiſed by its union with dif- 

| ferent ſaline matters, that it cannot be diſcovered 
by the ordinary trials; and eſpecially by the action 

of volatile alkali, which is the uſual, and thought 


M. Cadet anſwers 


to be the moll certain, The different. combina- 


tions which he made of copper led him to: the 


compoluion of a kind of artificial borax, which 


has the property of ſoldering well filver and cop- 


per. He announces that he has made on this 


ſubject ſome new experiments, which he will ſoon 


publiſh. 85 | 
The earth which is ſeparated from crude borax, 


during its purification, contains, according 10 


M. Beaumé, much ſedative ſalt. He has extracted 
Tome of this ſalt from that earth by the ordinary 
method of ſolution, filtration, evaporation, &c, 
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but more ealily by addition of an acid. M. 


Beaume has alſo aſcertained, that even in the de- 
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1 fetly dried, was quite inſipid, and as little ſolu- 
chemiſts do not agree, neither in all the facts which 


| the end of the operation, and alſo an urinous 


compoſition of refined borax, a ſmall - exceſs of 


lixiviums of large quantities of this earth, theſe 
lixiviums when filtratgd and evaporated did only 


matter, which may 


acid favours much the ſeparation and cryſtallita- 
tion of the ſedative ſalt. But M. Cadet, although 
he agrees wih M. Beaumé in the good effects of 
an exceſs of acid in operating upon borax. is not 
of the ſame opinion reſpecting the earth of crude 
borax. He -affirms, that having made repeated 


yield a pellicle with rain- bow colours on the ſur- 
face of the liquor, and even that this pellicle was 
not ſedative ſalt, but a matter which, when per- 


ble in water as ſelenites and gypſum. M. Cadet 
adds, that when theſe lixiviums of the earth of 
borax are evaporated, if the pellicles are allowed 
to precipitate, inſtead of removing them as they 
form, the liquor acquires a colour towards 


ſmell; at which time, be ſays, all the pelli- 
cles, which had precipitated, diſappear entirely, 
the liquor acquiring then the taſte of  borax, and 
really containing a certain quantity of this ſaline 
be thence obtained by cryſ- 
tallization. M. Cadet concludes from theſe expe- 
riments, that the earth in queſtion is nothing but 


| borax, the aggregation of whoſe parts had been 


broken and diſunited by the water, and whoſe re- 

generation is effected by the ſame means by which 

it had been decompoſed. _ „„ 
Mr. Beaume agrees that ſome borax may be ob- 


' tained from the earth that is ſeparated in the pu- 


rification of that ſalt; but as it is only by means 
of the portion of ſedative ſalt which it {ill con- 
tains, it is neceſſary, he ſays, to add to it a quan- 
tity of mineral alkali proportionable to the quan- 
tity of ſedative ſalt, and ſufficient to ſaturate it, 
and reduce to borax= M. Beaume concludes 


1] from thence, that by adding at firſt a ſufficient 


quantity of mineral alkali 1o the lixiviums made 


of crude borax, in order to purify it, the whole 
quantity of the borax may be at once procured, 


the earth containing one of its principles. 


Before Mr. Baron had publiſhed his memoirs on 
| borax, nothing was known deciſively on the na- 
iure and pre- exiſtence of ſedative ſalt in borax. 


Hemberg and ſeveral other chemiſts have thought 
that the ſedative ſalt was compoſed partly of the 
acid employed in the proceſs for obtaining it. 


But fince Mr. Baron has made his experiments, 


molt chemiſts have been of opinion with. him, 


chat ſedative ſalt exiſted ready formed in borax, 
that acids do nothing but ſeparate it from the mi- 


neral alkali, do not enter into its compoſition, and 
that conſequently there is but one kind of ſedative 
ſalt, this ſalt being always the ſame, whatever acid 
may have been employed to diſengage it, 
On this important point, M. Cadet has declared 
himſelf to be of the opinion of thoſe who, beſore 


| Mr, Baron, believed that the ſedative ſalt was a new - 


compound, 


+= 


compound, reſulting from the union of certain 
principles contained in botax with the acids em- 
ployed in the proceſs. Beſides the experiments 
which he has already publiſhed in ſupport of this 
opinion, he hopes to prove 
tive falt is not ready formed in borax, and that 
de it pattakes not only of the acid employed to 
difengage it, but alſo that it contains a portion 


that it is owing to this ſame alkaline baſis, that 
cream of tartar owes the ſolubility which it 
acquires when combined with ſedative falt in 
the new neutral ſalt of M. de la Sone, which M. 
Cadet confiders as a compound, conſiſtiug of 
five different principles. (Mem. de PAcadem. 
1766, p. 365.) Sedative ſalt, according to M. 
Cadet, may be combined in ſeveral different 
modes with different ſalts, which when thus 
combined do not ſhew their properties by the 
uſual methods of diſcovering them, For in- 
ſtance, he combined ſedative ſalt with pure nitre, 
and in this compound, he could eaſily diſtin- 
guiſh the peculiar cold taſte of nitre. He 


* zation, he could ſeparate the cryſtals of nitre. 
But nevertheleſs, this compound does not fuſe 
„ on burning coals, nor by this method yield 
* any fixed alkali, as M. Cadet ſays.“ 5 
M. Beaume, however, maintains firmly the opi- 
nion of Mr. Baron. He notonly affirms that ſedative 
ſali exiſts ready formed in borax, but he alſo an- 


nounces, that by following one of the proceſſes 
mentioned in Mr.-Pott's differtation, he has been 


able to make ſedative ſalt, by combining the acid 


ol fat with an argillaceous earth, by means of a di- 


geſtion or maceration of a mixture of fat and clay 
continned during ſeveral years, in which mix- 
ture neither the 
tered. ; 
Ever fince ſedative ſalt has been known, it has 
been ſuſpeRed, that it contained an acid. Moſt 
chemiſts have believed that this acid is the vitriolic, 
although ſome, as profeſſor Melteſer. M. Bour- 
delin, and M. Cadet, are of opinion that it is the 
marine. M. Cadet mentions ſome effects on me- 


tals produced by marine acid, and calls to ſup- 


port his opinion, the fine experiments of M. de 
Laſſone, related in the memoirs of the academy of 


ſciences for 1757, in which we are told that a ſalt 
very ſimilar to ſedative ſalt was obtained in a com 


bination with marine acid, | 
N. Cadet is convinced from many experiments, 
particularly by waſhing fedative falt with ſo great 
a quantity of water, that of fifteen ounces of ſalt, 
one only remained, which he drained carefully on 
blotting paper; that this faline matter does 'al- 
ways retain an exceſs of acid, turns to red the 
- blue colours of vegetables, and makes a ſenfible 


efferveſcence when united with an alkali, He 1 


1 


ſhortly, ** That ſeda- 


of the baſis of ſea-ſalt contained in borax, and 


obferved alſo, that by ſolution and cryſtalli- | 


acid nor the baſis of ſea-ſalt en- 
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maintains that this exceſs of acid is common to 


_—_ 


| all ſedative ſalts, with whatever acid they may have 
| been prepared; - But this able chemiſt announces 


at the ſame time, that he will ſoon prove that theſe 
ſedative ſalts differ from each other, according to 
the kind of acid employed in their preparation, and 
that the ſedative ſalt, or the materials of which it 
is formed, do not conſtitute one half of the whole 
quantity of matter contained in borax, as M. 
Beaumi had ſaid. Finally, the latter obſervations 
of M. Cadet turn upon the combinations of dif- 
| ferent ſedative ſalts with the ſeveral kinds of al- 
kalies, mineral, vegetable, and volatile, whence he 
formed different inds of borax, all which are cap- 
able of ſoldering, more or leſs perfectly. Seda- 
tive ſalt alone has this property, as M. Cadet has 
obſerved. [M] : 
(44) What relates to the natural hiſtory of ſeda- 
tive ſalt, will be treated of at the article borax. 
Here it will be ſufficient to ſay, that the lateſt ac- 
counts prove that it is not an artificial ſubſtance, 
as ſome have imagined, but that it is found ready 
formed by nature. LOT . 
Mr. Macquer has mentioned that Mr. Cadet had 

announced, that he ſhould prove that the ſeveral 
ſedative ſalts prepared by means of different acids, 
do actually differ from each other in their proper- 
ties according to the acids employed. Accordingly, 

| we find a memoir has been ſince publiſhed by Mr. 
Cadet with this view. (See Roxier's journal de phyſ. 
| Suppl. 1782. tom. xi.) 

From the ſedative falt prepared by means of vi- 
negar, he obtained by diſtillation with vitriolic 
acid. ſome acetous acid; and by the ſame proceſs, 
he expelled from a ſedative ſalt prepared with ni- 
trous acid, red fumes, which ſhewed the exiſtence 
of nitrous acid in that falt. He obſerved that this 
nitrous ſedative ſalt, as he calls the ſalt prepared by 
means of the nitrous acid, did not precipitate mer- 
| cury or ſilver from their ſolution in nitrous acid, as. 
the marine ſedative ſalt does. By adding marine 
{ ſedative falt to pure nitrous acid, he made a liquor 
| which was capable of diffolving gold. He diſ- 
tilled marine ſedative ſalt, and obtained a phlegm» 
| which formed a copious luna cornea when. added 


„ 


| to a ſolution of ſilver; and the remaining ſedative 
falt vitrified in the operation, and did not make an 


aqua regis with nitrous acid, capable of diſſolving; 


gold, or very ſlightly. It nevertheleſs gave marks. 
of containing ſome marine acid, by making a. 
| ſympathetic ink with a ſolution of cobalt in nitrous- 
acid which became green when heated. The other 

ſedative ſalts did not produce this effect. | 

| He poured four ounces of ſmoking marine acid 
on half an ounce of porphyriſed glaſs of borax:. 
| this mixture became a jelly of a nauſeous ſtiptic 


| taſte; which being diſſolved in water, was not co- 


loured blue by volatile alkali; and gave but little 
green. colour to the flame of. ſpirit. of wine.. He 
| | e remarks 
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remarks that in ſeveral experiments he had found ; 


that the white vapours which exhale from ſmoking 


marine acid, prevent the appearance of the indi- | 


cations of copper, and that this effect is not pro- 


_ duced by the vitriolic and nitrous acids. But when 


he put a polithed ſteel plate into a ſolution of that 
jelly, a precipitation of copper appeared. 

He mixed one ounce and a half of the earth of 
borax with two ounces and a half of cryſtallized 


ſalt of ſoda, and having dried the mixture, he 


expoſed it to the heat of a forge. When the mat- 
ter began to fritt at the ſides of the crucible, he 
withdrew it, and boiled it in water, and poured 
Into the folution four ounces of ſmoking marine 
acid. He continued the boiling, and then filtrated 


the liquor, and obtained many good and pure 


cryſtals of ſedative ſalt, which the liquor continued 
to yield to the end of the evaporation, with a ſmall 
quantity only of common ſalt. 


a. 


2 marine mixed with a little phoſphoric. 


pw 
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In another me- 


moir he had ſhewn this converſion of mineral 
alkali into ſedative ſalt, by means of a portion of 


the vitrifiable earth of the borax which had been 
attacked by vitriolic acid. 

He thinks himlelf authoriſed to infer” had all the 
ſedative ſalts are only formed by means of the dif- 


ferent acids employed, and of the mineral alkali, 


acid and ſedative ſalt, led theſe authors to conſider The, expe: 


them as eſſentially the ſame. 


i 


and of the vitrifiable and metallic earth of borax; 


and further, that there is an eſſential difference 
between the ſedative ſalts prepared by different 


acids, until they have been vitrified, which ope- 


ration ſeems to change the nature of the mineral 
acids. He concludes that-borax is compoſed of the 
mineral alkali and of the vitrifiable earth of cop- 
per; that this metal is maſked by ſome other me- 
tallic ſubſtance, which he does not pretend to diſ- 
cover; and that theſe metallic ſubſtances have 
been originally mineraliſed by marine acid, of which 


he has proved, as. he thinks, the exiſtence in ſeda-, 


tive ſalt. 
Such are Mr. Cade? 8 experiments and arguments. 


and they ſeem to prove at leaſt that copper and 


ſome portion of the acids employed are contained 
in ſedative ſalt; but that theſe are contained as 


\ 
* 
1 
þ 
: 


eſſential parts, is not evident from any experiments 
that he has advanced. It appears more probable, that 


the portion of copper which Mr. Cadet found, had 
proceeded, as Mr, Beaumt thinks, from the veſſels | 


employed in the preparation, and that the acids uſed 


in the ſeparation of the ſedative ſalt from borax, 


. 
1 


do only adhere in ſmall quantity, and that the ſeda- 


tive ſalt itſelf either is or contains ſome acid, which 
is peculiar or ſo modified as to acquire properties dif- 
ferent from thoſe of any other known acid, as will 


appear from the compounds formed by it with other 


ſeveral of the known acids, by different authors. 


Diverjity A good many chemiſts, among whom are Polt, 


on the na- 
ture of thts 


acid. 


iS. vitriolic. 
| ; 5 
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Ibis acid however has been taken for 


that this earth is the vitrifiable. 
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ment, in which he thought he had produced borax 


from clay and animal fat, (which experiment did 


not ſucceed with Weigleb. 


) to conſider the acid of 
fat as the ſaline principle. 


Hoefers, who diſcovered 


the exiſtence of the ſedative ſalt in the lakes of 


Tuſcany, imagines that the acid conſiſts of the 


Sage main- 
tains that it is the phoſphoric; Villermox, the arſe- 
nical; and Hehneimann, a mixture of phoſphoric 


and fluor acids. It would be too tedious to relate 
the arguments alledged for theſe ſeveral opinions; 


to which it ſeems ſufficient to anſwer, that ſedative 
ſalt united with inflammable matter does not form 
a ſulphur, a phoſphorus, nor a regulus of arſenic ; 
and when united with calcareous earth, does not 
produce a fluor. However, the joint experiments 
of Mr. Exſchaguet and Mr. Struve, contain ſome 
curious facts, which deſerve notice, independently 
of the opinion which they attempt to eſtabliſh, 
that the acid of the ſedative ſalt is the phoſphoric. 
The following analogies between the phoſphoric 


They both:give ſolu- 


ble glaſſes : they exhibit nearly the ſanre pheno- Ex chaque 
1 mena with ſtones and earths; they give a ſimilar and Struve. 
flame and are very fixed in the fire; they have 


nearly the ſame affinities ; they neutraliſe alkalis; 
they decompoſe neutral ſalts in the dry way; their 
taſte is ſimilar; they communicate a green colour 


to the flame of ſpirit of wine; they eryſtallize with 


exceſs of alkali; and with volatile alkali they form 
ammoniacal ſalts which across e, oy 
heat. 

They diftilled with a ſtrong heat, two parts of 
phoſphoric acid evaporated to the conſiſtence of 
honey, with one of ſedative ſalt, and two of water, 
Towards the end of the diſtillation, they obtained 


a very acid liquor; and the reſiduum was a white 


earth, above three fourths of the ſedative ſalt em- 
ployed, which was not fuſible in an ordinary fire, 
nor ſoluble in any acid, and when melted with 
fixed alkali, gave a liquor of flints. They infer 
The liquor which 
paſſed was the volatile phoſphoric acid. If, in this 
experiment, too much phoſphoric acid be uſed, a 
greaſy matter remains; and if too little, a part 


of the ſedative ſalt will be left undecompoſed. 


Having thus analyſed. as they thought, the ſeda- 


| tive ſalt; they proceeded to make ſynthetical expe- 


riments, to inveſtigate the means of compoſing 
borax and ſedative ſalt by adding different matters 
to phoſphoric acid. ” 
With cryſtal and quartz the phoſphoric acid lakh 
not unite in the humid way, and is volatilized in the 
re by means of the added quartz. 
Earth of alum combined with the phoſp horic. 


| acid and formed a cryflallizable ſalt, with which 
of opinions Neuman, and Model, believe that the acid of borax | 


 Beaum# has been led by an experi- 


paper imbibed and aſterwards dried, gave a green 
Fixed. alkali added to. a ſolution of this 
> nat. 


eryſtals which are ſimilar to ſedative ſalt. 
eryſtals dried: with their mother-water, gave a 
clear glaſs, which when united with mineral al- 
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as the glaſs of ſedative ſalt, and is fixed in the fire. 


The ſolution of this glaſs gave no cryſtals. Com- 


mon clay digeſted with phoſphoric acid. gives ſilky 
Theſe 


kali, has the taſte of borax, ſwells in the ſame 
manner, when put on the fire, and has the ſame 
effect upon metals. With calcareous, magneſia, 


and ponderousearths.this acid unites, gives a green 
colour to flame, and forms .fuſible glaſſes, which 


are unſoluble in water. Earth of bones and ſele- 
nite, mixed with the acid, gave a white, hard, ſhin- 
ing glaſs, like the beſt cryſtal-glaſs, which was as 


fuſible as glaſs of borax, and continued flexible 


after it ceaſed to be red-hot. Two parts of gyp- 
ſum with one of phoſphoric acid gave a milk-white 
glaſs fit for ſoldering metals and for enamelling. 
Unleſs- the heat applied to melt be haſtily raiſed, 
the phoſphoric acid will be evaporatcd. before the 
earthy matters are red-hot — 


. . They combined the phoſphoric acid with mi- 


neral alkali and formed a compound analogous 


with borax in many reſpects. When expoſed to 
fire, it forms a very fuſible glaſs, which has 4 mild 
taſte and ſeems neutral, but on expoſure to air, 


becomes moiſt and acid. If this ſaline matter be 
again ſaturated with alkali, and vitrified, it again 
deliqueſces and becomes acid. The more fre- 
quently this operation is repeated, the more the 
compound approaches to borax. The authors 


imagine that the fixed alkali is thus decompoſed, 


and converted into an earth ſimilar to that of ſeda- 


tive ſalt. Phoſphoric acid united with nitre, Glau- 
ber's ſalt, and common ſalt, formed white, fuſible 


glaſſes, ſimilar to thoſe made with fixed alkali. 
Theſe experiments, although they do not ſeem 
to juſtify the authors in their inferences reſpecting 
the phoſphoric acid being the acid principle of ſe- 
dative ſalt. and tend more to the inveſtigation of 


the phoſphoric acid than of the ſedative ſalt, yet 


they ſhew ſufficiently a ſimilarity in many- of-their 
properties between theſe two acids; eſpecially in 
thoſe caſes which depend-on their fixity and vitre- 


. ſcibility,: which are common to both. 


It appears that the labours of chemiſts to inveſ- 
tigate the component parts of this ſubſtance have 
been attended with- little ſucceſs and certainty, 
However, we know that its properties are peculiar, 


and therefore it merits: a diſtinct conſideration. I 


ſhall proceed to relate ſome further experiments re- 
ſpecting the properties of this ſubſtance, and the 
compounds which it has been obſerved to form 


with different matters. For many of the following 
eitations, Lam obliged to Mr. Leonhardi's addition 


| "8 
falt precipitates an earth, and the liquor gives cryſ- 
mls, reſembling borax in ſeveral of their properties. 
Jn the dry way, the earth of alum gives with the 

_. phoſphoric acid a glaſs that has the ſame fuſibility 


OR SEDATIVE SALT. 
to this article of his German Edition of the Dic- 
. tionary of Chemiſtry as I have not ſeen ſome of 


| the treatiſes quoted by him on ſedative ſalt. 


The aid quality of the ſedative falt is proved 
not only by its efſects on vegetable colours, but 
alſo by various other properties; viz. the effer- 
veſcence which it <xcites in mild alkalis; the ſatu- 
ration of alkalis. and formation of neutral ſalts, 
which do not affect the colour of ſyrup of violets; 
the precipitation of ſulphur and peculiar ſmell, 


1 


liver of ſulphur; the compounds formed by it 


kalis. Laftly,. the property which ſedative ſalt 


ſalt in diſtillation; is generally reckoned as a proof 
of its acidity 3: but this proof is liable to exception, 
as ſeveral ſubſtances, not acid, are capable of ex- 
pelling theſe acids, in the dry way. 
| The acid however of this falt ſeems very dif- 
. ferent from any of the other known acids, as it 
forms different compounds, and-is more fixed in 


diſtinguiſhed by theſe acids being. capable of dif- 


precipitate ſilver from its ſolution. in nitrous acid 


trous and marine acids; but it immediately preci- 
pitates a ſolution of ſugar of lead-. 

 Sedative ſalt does not fall to powder when ex- 
poſed to air, but rather attracts a little moiſture, 
It has at firſt a ſouriſh ate, then makes a bitteriſh 
cooling impreſſion on the tongue, and laſtly, leaves 
an agreeable - ſweetneſs. Between the teeth, it 
gives a creaking ſound, and feels a little tough; 


OS 


twenty when the water is cold, of one to eight, when 
the water is warm, and of two to five. or one to three, 


ing to Wenzel, (Verto. p. 443) 960 grains of boil- 
iyg water diſſolved 434 grains of this ſalt. Whereas 


Morveau could only diſſolve 183 grains · in a pound 
of diſtilled water, (Elem. de Chym. ii. 354.) When 
diſſolved in boiling water, .it-readily cryſtallizes on 


D 


| engaging. the ſedative ſalt from the mineral alkali 
of borax, in the wet way; and alſo becauſe, when 
it is mixed with an inflammable matter and ſub- 
limed, it does not form a phoſphorus, nor a regu- 
lus or calx of arſenic. ,Further,- when free from 
any accidental mixture of other acids, it does not: 


It has no ſmell; but when vitriolic acid is poured: 
on it, it produces a tranſient odour of-muſk. ( Reuſs. 
| Dif. de ſale ſed: Tub. 1778.) © DET 
| ._ It is ſoluble in water, in the proportion of one to 


cooling. Fixed air impedes the ſolution. of. ihis 
ſalt. in water, according to Reuſs; and ny 


Ties, 
tty Of te” 
Aale ſalt. 


which are produced on adding it to a ſolution of 


| when united with earths and metals; and the de- 
| compoſition of theſe compounds by means of al- 


| has of expelling the acids from nitre and common 


the fire than any other, excepling the acids of 
| phoſphorus and of arſenic, from both which it is 


either into a luna cornea, or a vitriol of lead, and 
when added to nitrous acid, it does not form an 
aqua regis:: Sedative ſalt does not precipitate lead, 
| quickſilver and copper, from thkir ſolutions in ni-- 


Its 9% 
properttes. - 


” 


$. 6. 
Solubility 


m water, - 


| when the water is boiling hot. (Reufſ. ibid.) Accord- 


. 
| 
t 
} 
|; 
ö 


previouſly made red hot, is diſſolved in water, it 


Action of 
ſedative 
ſalt on al- 
Talis, 


earths, and Which ſome ſmall portion of animal maiter is 
metals, and often mixed; for no volatile alkali is ſmelt upon 
0 N rubbing ſedative ſalt with fixed alkali. 


85 . 


| allo to cinnabar, the property of being fixed i in the 


ing ia water, and when the mixture is evaporated, | 


 Glauber's ſalt in part. (Vogel. Streitſchr. F. 14. 


Palm. Diff. de ſale ſedat. lun. 1 Reuſs. Diff. de 
ale ſedat. Tub. 1978.) N of 


| theleſs capable of vitrification; and with ſoot, it 


yellow matter is left behind. 


tallize but forms a ſticky maſs. 


ACID OF BORAX. 
by adding cream of tartar. When ſedative ſalt, 


yields a ſmell of faffron; and a grey powder, of an 


earthy appearance 1s precipitated, which i is ſoluble 


in vitriolic and marine acids, and may again be re- 
covered in form of ſedative ſalt. 

Some chemiſts have imagined this falt to be of 
an ammoniacal kind, as they perceived a ſmell of 


volatile alkali on diftilling it with clay; but this 
ſmell might proceed rather from the clay, with 


Pblagiſticatad alkali makes no precipitation 
when added to a ſolution of ſedative ſalt. (Ober- 
mayr Diff. de ſal. ſedat. Vindob. 1776.) mw 

Paper dipt in a ſolution of fre ſalt in water 
or in vinegar, and dried, burns with a green fame. 

This ſalt does not decompoſe vitriolated tartar, 
or any other of the neutral ſalts in the wet way, | 
unleſs perhaps the ſalts whoſe acid is the ſulphu: 
reous, or the phlogiſticated nitrous. But in the 
dry way, it decompoſes not only cammon and cubic 
nitres, but alſo ſal ammoniac, marine ſalt of lime, and | 


Mixed with fins powder of charcoal, it is never- 


melrs into a black, bitumen-like maſs, which 
is however ſoluble in water, and cannot be eafily | 
calcined to aſhes, but ſublimes in part. 

With the affiſtance of a diſtilling heat, it diſ- 
ſolves in oils, efpecially in mineral oils, and with 
theſe it yields fluid and ſolid products, which gave 
a green colour to ſpirit of wine. | 

When fedative ſalt is. rubbed with lee it 
does not prevent its inflammation ; but an earthy | 


It ſeems to give to white and red arſenics, and | 


fire, and even vitreſcible. ( Reufſ. I. c.) 


| Mixed and heated with powder of charcoal and 
fixed alkali, it does not yield a liver of fulphur. _ 


With fixed alkali it melts into a coloured vitre · 
dus maſs. 


C 64 ] 
lates that its ſolubility in water is much increaſed 


OR SEDATIVE SALT. 
does not deliqueſce. When borax is uſed, inſtead 


af the ſedative falt, a ſimilar maſs is formed, which 


| is deliqueſcent and: notwithſtanding i its union with 
borax, is conſiderably acid. 


With vegetable alkali, ſedative ſalt meked a bo- 
rax, with baſis of vegetable alkali, and which 


forms columnar cryftals ſimilar to thoſe of the 


mineral borax. ; 
With volatile alkali it forms an ammoniacal 
borax, in ſmall cryſtals, which do not evaporate, 
or ſublime, when put on hot coals, but melt into 
| a greyiſh tranſparent glaſs, which cracks when ex- 
poled to air, and when re- diſſolved in water cryſ- 
tallizes as before, and is found not to have loſt its 
volatile alkaline baſis. This ammoniacal falt may 
| be decompoſed by the vitriolic, nitrous, marine, and 


| acetous acids, or by fixed alkalis and lime. 


Wich magneſia, a ſolution of ſedative ſalt unites, 
and from thence may be obtained by evaporation 
irregularly ſhaped cryſtalline grains, which are ſo- 
luble in vinegar and in acids of ants, in which li- 
quids they cryſtallize in form of ſmall needles, 
joined together at right angles. By all other acids, 
— alſo by ſpirit of wine, this compound of mag- 
neſia and ſedative ſalt is decompoſed. On the 
other hand, this falt melts eaſily in the fire with- 
out decompoſition; and in the dry way, ſedative 
ſalt decompoſes all the ſalts formed with mag- 
neſia, and any of the volatile acids, and unites 
with the earthy baſis. (Bergman de Magnes. F. 10. } 


| The union of ponderous earth with ſedative falt, 


has not yet been examined. 
Earth of alum, which had been precipitated by 


| an alkali, and well edulcorated, when ground with 


four times as much ſedative ſalt, and water, unites 
and forms a fubſtance very difficultly ſoluble. (Ober- 
| mayer. I. c.) The ſame kind of earth, melted with 
half its weight of ſedative ſalt gives a hard grey 
| maſs, reſembling pumice-ſtone ; a part of which 


is ſoluble in water, and gives an unchanged ſeda- 


tive ſalt, and alſo a _ mealy-looking ſediment. | 
( Renfs. lib. cit.) 

Sedative ſalt has no action on filiceous earth in 
the wet way, but when one part of it is melted 
with two parts of this earth, a frothy, hard, greyiſh, 
white, maſs is produced, from which water can 


ſeparate a ſedative ſalt. ( Reuſs. lib. cit.) Morveau 


With mineral alkali it forms a common borax. |} 


Borax is alſo left in the diſtillation of a mixture of 
common ſalt and ſedative ſalt. When borax is 
ſuper-ſaturated with ſedative'ſalt, it does 1 not cryſ- 


When borax is boiled with lime and water, the 
alkali of the borax is diſengaged, and the ſedative 
ſale unites with the lime, Do a * difficultly 
foluble (Bergman de attr. elect. F. 21.) 

Sedative ſalt unites with cream of tartar by boil 


it forms a gummy maſs, which may be dried and 


obſerving that by means of ſedative ſalt, a ſolution 
could be obtained in the wet way, of the. powder 
precipitated from a liquor of flints, concludes 


chat the ſiliceous earth is ſoluble by means of the 
{ ſedative falt; but he has no right to draw this 


concluſion, until he had ſhewn that no argillaceous 


or calcareous earth was contained in that precipi- 


tate, as Leonbardi juſtly remarks. 

Gold is not acted upon by ſedative alt, either i in 
the wet or dry way, Nevertheleſs Renſ5. ob- 
ſerved that when ſedative ſalt was melted with gold 


1 leaf, it did not but became l and 
4 bald, 
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hard; i 44 hot longer colour the flame of ſpirit of 
wine; and but a little of it was ſoluble in water, in 
which -ſedative fale cryſtallized. - A ſolution of 
borax ſaturated with Tedative falt does not wrevigh- 
fate folution of gold. 

. Sedative ſalt does n not precipitate Patina from 
aqua regis. 

Silver melted with x an equal quantity of ſedative | 
falt is not thereby affected, but the ſalt is ſo vitrified 
as to become unſoluble in water. ( Reuſt. lib. cit.) 

Zedative ſalt does not diſſolve mercury, either 


1 * 7 


in the dry or wet way. But this metal is preci- | 


pitated from its ſolution in nitrous acid by a ſolu- | 
tion of borax ſaturated with ſedative ſalt, and takes 
a a yellow colour. (Bergman, I. c.) 


even when the ſolution - of the ſalt is boiling hot. 
Nevertheleſs, there is enough of the metal diſ- 
ſol ved to yield a little white precipitate with fixed 
alkali; but volatile alkali does not give a blue co- 
lour to the liquor nor occaſions a blue precipitate. 
(Elem. de chem. vol. ii.) The ſolution of borax 
precipitates all ſolutions of copper in acids, and 


then the ſedative ſalt unites with the copper, in 


form of a pale light green jelly, which after 
drying is very difficultly ſoluble in water; (Bergm. 
de attr. elect.) is of an agreeable green colour, 
which ſtands, when expoſed to air; and easily 
melts in the fire, into a dark red vitreous ſub- 
ſtance. (Wenzel Verw. p. 360.) Palm (Diff. de ſale 
ſedat. ) affirms that by long trituration of filings of 
copper with ſedative ſalt and water, and by digeſ- 
tion with heat, he obtained a ſolution; and by eva- 
poration, cryſtals containing copper. Sedative ſalt. 
melted with twice its weight of calx of copper in 
a covered crucible, formed Togetier an unſoluble 
vitreous maſs. { Reuſs.) 
© Sedative ſalt does not ſeem to 20 upon lead di- 
rectly; but when a ſolution of borax is added to 
ſolutions of lead in vitriolic, nitrous, marine, or 
acetous acids, the ſedative ſalt unites with the lead. 
One part of ſedative ſalt melted with two parts of 
minium, forms a fine, greeniſh-yellow, tranſparent, | 
hard, and unſoluble glaſs. (Reuſs. 1. c.) 

Tin does not feem affected by ſedative falt, in 


TB 


| ſoluble by ſedative ſalt. 
F alſo be obtained by melting this ſalt with filings 


11 


manent glaſs. (Wenzel, Verw. p. : 
A ſolution of ſedative ſalt digeſled with zint 


: — 


miſcible with water; 


its ſurface, by boiling with water ; nevertheleſs, 
the liquor becömes turbid on adding an alkali. | 
Calx of tin melted with half its quantity of ſedative 

falr, forms a black maſs like the dark-coloured g 


tin ore. (Reuſs. 1. c.) Filings of tin rubbed a long | © 
time with fedative ſalt 180 water, and digeſled COT 


with heat during a day, gave a ſandy, hard, irre- 


gularly-ſhaped falt. which being diflolved in water, | 
yielded tranſparent, white, polygonous* cryſtals. 
The flag formed by melting equal parts of ſedative RE 


ſalt and tin filings, gave” by ſolution in water, and 
.cry ſtallization, the ſame Kind of falt. (Paim. l. c.) 


Free is, of aft metah, the moſb foluble by ſeda- 


tive ſalt. 3 i amber coloured, 


K 
Gs. * 


| of e , Which ſee. 
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yields a ferruginous ſediment. and eluſters of yellow 
cryſtals, which contain a little iron. Borax pre- 
cipitates iron from its ſolutions in vitriolic, nitrous, 
marine, and acetous acids, and the precipitates are 
A ſolution of iron ma 


of iron, and lixiviating the maſs. 
| Regulus of antimony is not direaly attacked by 


| ſedative ſalt, but it diſſolyes this metal when pre- 


cipitated by borax from iis ſolution in aqua 
regis. 

Biſmuth, in its metallic ſtate, is not ated upon 
by ſedative ſalt; but it is precipitated by adding 


| borax. to its ſolution in a mixture of viirioltc and 


marine acids in form of a very white powder, 
Sedative ſalt does not act ſtrongly upon' uber. | 


which keeps its colo ur When expoſed to air, and 
which melts in the fire to a white tranſparetir per- 
361.) 


acquires a milky appearance, and gives by evapo- 


ration an unformed ſaline maſs, or by addition of 


alkali a white earthy precipitate. Flowers f 


zinc and this ſalt melts together into a light green 


unſolubleſlag. ( Renſs. 15 c 

White arſenic unites with this falt either in the 
humid-or dry way, and the compound is foluble 
in water, and cryſtallizable in form of a pointed 
ramification, or of a white greyiſh and Ar 


 faline powder. (Reuſs. I. e.) 


Sedative ſalt has no direct effect upon regulus 
of Cobalt, Borax precipitates this metal from its 


ſolution; and the calx of cobalt melts along with 
| this ſalt, and forms a bluiſh grey-red flag. which 


by lixiviation and evaporation, yielded a ſedative 
ſalt of cobalt of a reddiſh-white colour and a ra- 
mihed form, (Reuſs. I. c.) 

Borax precipitates nictel from its ſolution, 1a | 
thus the ſedative ſalt unites with this metal into a 
difficultly ſoluble ſaline ſubſtance. (Bergm. de alir. 
elef. 

— ſalt facilitates the wlütſon of gum- 
reſins i in water, and makes oils in ſome degree 
but it does not alſect refins. 
| (E/em. de chym. ii. 380.) 


According to Bergman's table, "uy affinities of 
the acid of erer are ipticer k thy ko: 
order. hdd 
In the Hh we. 4 
11 5 5 NM Earth. 10 24 
Ponderous Earth © 5 
K 37s Magneſia. TW 4 odoty 
erer Tegeuble Fixed Alkali. TT 1 
Mineral Fixed Al kal. 
Volatile Alkali. 12 F 745 
Arxgillaceous Eartitn. 


Nene in the ſame order as the column of Acip 


sei 1 25 
gi 


ts 


7 
„ 


ACID OF CITRONS; 
II the Dry Ma). 
Calcareous Earth, 
Ponterovs Earth. 
Magnelia. Toh 
Vegetable Fixed Alkali, 1 
Mineral Fixed Alkali. — | 
Mild Calcareous Eartls, 
Volatile Alkali. 
 Argillaceous Earth. 
Silicrous Earth. (44) 


es ] 40D OF CITRONS; 
che vegetable acid will be diſengaged and raiſed 
in diſlillation. Wich an acid of citrons ſo con- 
centrated.: an ether might certainly be prepared. 
| Beaumd affirms that the juice of citrons, when 
| ſufficiemly depurated, admits a cryſtallization of 
a ſolid ſalt, as tartar does (Elem. de Pharmacie 
The acid of citrons unites with alkalis, and of 2, 
when ſaturated, forms neutral ſalis, which do not ren? 
{ eaſily ciyſtallize. Of theſe the beſt known is the formed 
compound formed with vegetable alkali, which bas a with acig 
cooling, ſaline taſte, and as Newman. remarks, & citron, 
deliquidates in the air, and is commonly prepared 


£ 


—_ 
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ACID OF CIT RONsS. (4}) 1 -rius's-ſaline draughts, 

= 7 | I falt of wormwodd. 
. The acid juice of citrons and lemons is well | 
known, and its chemical properties, or its effects] 


as an acid ſubſtance, upon alkalis, earths, and. 


metals, together with the compounds thence ] 


formed, have been examined, as will be here- 
'after related. But it is to Scheele that chemiſl- | 
try is indebted for the diſcovery of a proceſs, 


by. which the acid pait of this juice is obtained | 


diſengaged from its mucilaginous and extraneous. 


matters, and in a. cryſtallizable form; and alfo | 


for the knowledge of its exiſtence in many fruits 


in which it was not before known. In conſe- | cooling ſenſation ia the flomach. 


| 


queace of its peculiar properties, it merits a diſ- 
tinct place among vegetable acids. I ſhall firſt 


relate the principal obſervations which had been 
made by other chemiſts concerning the juice of | 


Eitrons,. and then I ſhall give Scheele's diſcoveries | 


en: the diſengaged acid, with ſome remarks that | 


have been ſince made by others. The former 
part I ſhall chiefly take from Leonhardi's article 

on the juice of citrons, the diſcovery of the dif- 
engaged acid not having been made at the time 


of his publication. 


l.) The.juice of the pu 


Ip of citrons, is well 
known and in common uſe, but the peculiar pro- 
perties.of the acid which it contains have not 
been examined, and although ſeveral chemiſts 
have made obſervations on it, none have before 
collected them. TOTES 1 
Ide juice when: newly expreſſed is not fit for 
an inveſtigation of its properties, as it contains 
much mucikaginous and farinaceous matter. 
which encompaſs and weaken the acid part, and 

grear'y impede its union. with other fubllances. 

n order to free it from thoſe extraneous matters. 


* 


3t ought io remain long at reſt, that there may be 


| a depoſuion of thoſe parts which are not com- 


bined; and to render it fitter for union with | 


for medicinal purpoſes under the name of Rive- 
by mixing lemon juice with 
This acid juice unites with mineral alkali, and 
forms a cryſtallizable ſalt, which does not deli- 
quieſce, and has a mild, cooling, pleaſant. and 
moderately ſaline tafle. The cryſtals of this falt 
are of many different forms, and about the fize of 
| a grain of barley or wheat. (Dr. Donald Monro's 
| paper Phil. Tranſ. LVII.) TJ 
Wich volatile alkali, this acid forms an ammo- 
| niacal ſalt, conſiſling of thin needle-ſhapgd cryſ- 
tals, which give a moderately ſaline and cooling 
taſte. Vobſon remarks: that they alſo produce a 
(Commentary on 


Ihe citrop acid unites with alkaline earths, ap- 
parently in preference to alkalis. But, as Bergman 
remarks, further reſearches are required for the 
| aſcertaining, of this point. (Nov. 48. Up}. vol. II. 
p. 216.) The ſolution remains clear as long as 
there is a ſuperfluity of acid, bui when it is com- 

letely ſaturated, it becomes turbid, and a very 
| S499 ſediment is depoſited, which may be re- 
diſſolved by more of the acid of citrons, At 
teaſt, this event takes place with calcareous, pon- 
| derous, and maguneſia earths,' and the ſalts formed 
by citron acid with theſe earths, are in this reſpect 
ſimilar to the ſalts formed with the ſame earths, 
when united to the acids of fluor, borax, ſugar, 
tartar, ſorrel, and phoſpborus. Nevertheleſs, the 
whole of the diſſolved earths does not depoſite; 

for, on adding a fixed alkali to the remaining li- 

quor, ſome eai th is precipitated, which ſhews the 
greater affinity of the alkali than of. the earth; 

unleſs perhaps a ſtronger and "ga acid of ci- 
trons may be found to be. differently. affected. 

(Wenzel Lew. p· 245.) e e HEOy 

Wenzel evaporated the ſolutions. of gowder f 
oyſter-ſhells, and-magnehia, and could obtain no 
cryſtals, but only a. mais. like gum-arubic. A 


| other ſubſtances, it ought to be concentrated, '| fimilar maſs was obtained by Marggraf, from a = 
] which is beſt done by congelation. Perhaps the ||; ſolution of eaxih of alum in this acid juice, which of t 
citron acid might be concentrated in the fame: diſſolves that earth very teadiiß | eeſs 
ll manner as vinegar is, by forming à neutral ſalt ee that this acid juice ſa- cry; 
| with citron acid, and mineral alkali, and diſtilling | turated with crabs. eyes, and preſerved. in a well 0 
a mixture of this ſalt and vitriolic acid, by which res 8 


1 


| Ropped battie, with foms ſpirit of wine, acqui 


d 
ns, 


5 reddith brown ſolution with calx of cobalt x that 
it diſſolves the calx of zinc precipitated from its 
ſolution by an alkali, and even zinc itſelf in ſmall | 


al kali. is ſoluble in this acid juice; and the ſolu- 


out of linen, for taking ſpots occaſioned by alka- 
lis, lime, and dirt, out of ſcarlet cloth; for mak- 


F. 3. 
eg, a 


diſcovery 


of the pro- 


&ſs of 
cryſtallix- 
ing thes 


acid. 


Chem. Med. de ludte human. Traj. Batav. 1775. 


acquires additional weight, and part of it is dif. 
ſolved in the liquor, for it may be thence preci- 


-ence of gum arabic. A precipitate of mercury by 


Power, according to Menzel, 
that tin is thereby attacked, 


in the making of candles. [L] 


ACID OF CITRONS. 
in time a vinous, and afterwards an acetous qua- 


4 


The mill of different animals is curdled by 
thts juice, whereas this effect is not produced by 
it upon human milk, hot or cold. (Yoltelen 05 

L his acid juice has conſiderable effet upon 
metallic ſubſtances. Wenzel ſound that it made a 


| \ 


(6 1 Acid or CltRONS. 


of ſpirit of wine, which did indeed diflotve the 
acid and coagulated the mucilage, but he fourd 
the acid ſo mixed with a ſaponaceous fubilanice, 
which was alſo ſoluble by ſpirit of wine, that it 
was incapable of cryſtallization. He then em- 
ployed the means by which the acid of tartar is 
prepared, namely, by adding chalk, which unites 
with the acid, leaves the gummy and ſaponaceous 
matters behind, and forms a neutralized earthy 


Y 


quantity. It diſſolves iron in its metallic ſtate, 
and the ſolution, which is of a dark brown co- q 


lour, cannot be precipitated by alkalis, probably | 
| becauſe this metal is ſoluble by the mentral ſalts 


compounded of the citron acid and alkalis. The 
precipiiate of lead digeſted with this acid juice, 


pitated by vitriolic acid. A calx of copper preci - 
pitated by alkalis, by digeſtion with citron acid, 
acquires weight, and a green colour, and when 
evaporated, becomes a green maſs of the conſiſt. 


means of vegetable fixed alkali forms with this 
acid juice a- clear ſolution, from which alkalis 
precipitate a mercurial calx; but copper, iron, 
lead and zinc, ſeparate the mercury in its metallic 
ſtate. When the ſolution is evaporated, it forms 
a gummy maſs. ; 2 | 


The precipitate of ſilver obtained by means of | 


tion is at firſt clear, and by continued boiling 
becomes turbid and black. be RE beg 

Upon tin, biſmuth, reguli of antimony, and of 
arſenic, the citron acid juice has little ſolvent 


Beſides the various medical uſes to which the 
Juices of citrons and lemons are applied, they are 
alſo' uſed. for economical and manufacturing pur- 
poſes; as for getting marks of ink and iron-ſtains 


ing a ſolution of iron io ſprinkle upon book- 
binders leather, in order to give the ſpotted ap- 


leather; and for whitening and hardening tallow 


(10 The cryſtallization of the juice of citrons 
has been often attempted, being the moſt effec- 
tual mode of obtaining a pure acid, but has never 
been executed by any perſon before Scheele. He 
firſt endeavoured to attain this cryflallization by 


1 


* 


B ut Marggraf lays | 


pearance; for giving an orange colour to ſilk 
previoully died red with rocou; for enlivening 
the ſcarlet dye; for the preparation of Turkey 


ſalt, from which by addition of vitriolic acid, 
the calcareous earth” may be ſeparated, and thus 
the vegetable acid may be obtained iu a pure 
ſtate. The property which the acid of citrons has, 
as well as that of tartar, of forming with calcareous 
earth, a ſalt very little ſoluble in water, gave a 
facility to the operation. To a kanne of clear 
_citron-juice, expoſed to a boiling heat, he added 


| by degrees pounded chalk till the efferveſcence 


ceaſed, the quantity of the chalk for this purpoſe 
being five ounces, He then ſeparated the ſalt 
formed of the acid and chalk from the liquor, and 
repeatedly edulcorated it with warm water, till 
the water came from it colourleſs. To this earthy 
ſalt he poured 34 ounces of concentrated vitriolic 
acid, diluted with ten times its quantity of water, 
and boiled the mixture a quarter of an hour. He 


| ſeparated by filtration the gypſum formed by the h 
vitriolic acid and calcareous earth, from the acid 


liquor, which he then evaporated to the confil- 
ence of a thin ſyrup, and hlirated again, to pro- 
cure another ſeparation of gypſum ; from which 
he ſeparated the adhering acid by paſſing cold 
water through it, while it remained on the filtre. 
In order to examine whether the filtrated acid Bs - 
quor contains diſſolved any undecompoled ct- 
trated ſalt of lime, which would impede the cryſtal- 
lization of the acid, he added to a little of it a 
drop of vitriolic acid, which would inſtantly pre- 
cipitate the lime in form of gypſum, if there were 
any. Upon obſerving that a precipitation took 
place, he added vitriolic acid to the liquor till no 
more gypſum fell, and by another filtration, be 
obtained a pure acid liquor, from which by eva- 
poration in a china plate, ſet on warm ſand, or in 
an oven, be obtained ſmall cryſtals. By remov- 
ing the liquor to a moderately cool place, when 
evaporated to the conſiftence of a ſyrup, it cryſtal- 
lized by degrees as ſugar-candy does. By this. 
proceſs from a kanne of citron-juice, may be 
procured about 34 or 4 ounces cf cryſtallized 
acid. 6 143 

a pure, dry acid, may be obtained from 


Thus 
the juice of citrons or lemons, and the purity of 
the product is not prevented by the juice being in 
| a ſtate of fermentation or mouldineſs, or being 
mixed with vinegar, or even vitriolic acid. This 
dry acid is not ſubjeR to any decay or alteration, 


ſeparating all the mucilaginous matter by means 


5 * 18 {- 


| and therdiore may be very conveniently applied 
| K 2 Eh : „ 


metals. 


to medicinal and. economical, purpoſes, and is 
preferable 0 the lozenges prepared by 3 the 

| Juice of: the fruit. 5 
$. 4. This pure citron acid, when combined with 
Combina- fixed alkalis, gave a deliqueſceot, 6 uncryſtallizable, 


tions of 


dis dure neutral falt; with volatile alkali, an ammoniacal 
acick with lalt which yielded its volatile alkali upon diſtil- 


alkalis, lation; with calcareous, aluminous, and. ponderous 
earths, and garths, ſalts very difficulty ſoluble in water; with 
magneſia, a very ſoluble gummy ſaline ' maſs. It 
bad no remarkable action upon metals; yet it 
diſſolved iron and zinc, and during the ſolution 
ave inflammable gas, and towards the end a 
white powder fell from the ſolution of zinc. Me- 
tallic ſolutions are not affected by adding this acid, 
excepting the ſolutions of calx of mercury and of 
lead in the acetous acid, from both which it throws 
down a. white powder, that may. again be diſ- 
| ſolved in nitrous. acid. eee The: 
„F. 5. Weſtrumb remarks that the acid, of citrons, 
ub pry even when cryſtallized. conta ins generally a con- 
purifying ſiderable mixture of ſelenite; to free it from 
this acid Which, he adviſes to diſſolve it in a very ſmall 
from ſele- quantity of water, and re-cryſtallize it. The ſe- 
rite. lenite contained may be eafily diſcovered by add- 


— 


ing a few drops of acid of ſugar, which will pro- 


duce a precipitation. 


F. 6. , This, acid although found in greateſt plenty, 
Z 2 and pretty free from any other acid, in the juice 


different of citrons, yet it has been diſcovered. by Scheele 
fruits, to exiſt alſo in many other fruits, either ſolely, as 


| prunus padus, ſolanum dulcamara, and cynoſbatos ; 
or mixed in nearly equal quantities with the acid 

f apples, as in the ribes groſſularia, ribes rubrum, 

| vaccinium myrtillus, cralægus aria, prunus ceraſus, 
Fragaria — rubus chamæ morus, and rubus idæus. 
The citron juice contains according to Scheele, 
ſome vellige of acid of apples. Weſtrumb found 


that the juice. of cherries contained: ſcarcely any. 


other acid than this.of citrons, For the means of 

diſtinguiſhing the acids of citrons and of apples 

from each.other, See, the Article, Ac1p of Ar- 

a A Ee N 

F. 7. Scheele ſays that be could not convert: the acid 

ether of oitrons into acid of ſugar by the uſual mode of 

” acid is repeated abſtractions of nitrous acid; but. eV 
verttble , . 9 nne 
into acid of #7496 affirms that this conyerſion may be effected; 


gar. and thinks that Scheele had probably failed: from, 


having uſed too large a quantity. of nitrous. acid, 
by which he had proceeded beyond the conyer- 
lion into acidigf ſugar, and had changed the acid of 
citrons into vinegar; and;in, ſupport of his opi- 
nion, he quotes his own experiments, from which, 


it appeared that by 1 rating ſixty grains of citron- 


acid with different, quantities of nitrous acid, his, 
products were very, different. Thus, with 200 
Hainz of niuous acid, he got 30. grains. of acid 


CA 7 . " au * 


ACID, OF CLITRONS, 5 { 68 - | 


in the vaccinium oxycoccus, vaccinium vitis idea, 


1 'F 


ACID OFFAT. 


| of ſugar;. , with, 300 grains of nitrous acid, he 
obtained only 15 grains of the ſaccharine acid; 
and with 600: grains of nitrous acid, no veſtige 
appeared of the acid of ſugar... Ou diſtilling the 
products of theſe experiments, eſpecially of the 
laſt, he obtained vinegar, mixed with the nitrous 


K„—ᷓ— ag 


0 


acid. 15 9 a f 


* 


' F 
Bergman, in his table of affinities, gives to the 


* 


1 
acid of citrons the following order OO LE by on 
e e @elearevas een: ET" eid. p 

i „ Pandevonrs Barry, + IE 2” 

% ̃ 8ůͤw6(ͤ tore ann 

pVegetable fixed AIKa l. 

„Mineral fixed- AIkall. 
+: ole Alkayy: tr + of 5 1 
 Argillaceous Eatil nh... 


"WEIS" 
. 


Metals, in the ſame. order as is given for the 
other acids. See the Article VIrxIoILI C. Ac In. 


e Wy 
Spirit of Wine. 
Phlogiſton. (t) oy 


N 


n — 


A CID OF FAT. 095)... 


or, Sebaceous Acid. 
In the analyſis of animal fats, by fire, an acid 

liquor is found in the retort. See Macquer's Ar- 

tice Far. Leonkardi ſays that this acid was firſt F. 1. 

| obſerved by Mr Gruitzmacher (Difſ. de Medull. By whon 

Oſſium Lipſ. 1948) and more accurately aſcertained _— 

by Mr. Rhades in his diſſertation, De ferro in ſan- mined. 

| guin. hum. aliiſque lig. anim. Golling. 17153. lhe 

| properties of this acid were firſt inveſtigated by 

Segner and by Knappe (Difſ. de Acid. ping. anim. 

- Gotting. 1754) and afterwards more fully by Cl, 

in the Philoſophical Tranſactions for 1780 and 


IT | 5 
| This acid liquor when. firſt obtained by diſtil- 


| lation, is of a reddiſh-yellow colour, of a taſte 


; moderately acid, empyreumatic, ſharp, and ſome- 
what bitteriſhz; and of a remarkably pungent. 
{ ſmell. Ii produces an efferveſcence with mild 
alkalis. It alters the colour of litmus, but not 
of ſyrup of violets. 5 
| By rectification its colour is rendered white with 


. 


| ts 
| a ſlight yellow tinge, but it eis not then concen- For N 
| trated, nor completely purified. It may be ren- e 


» 


dered ſtionger and purer, by faturating it with ;, 
alkalis, - and by dillilling it from theſe, with. a. 
quantity of vitriolic acid equal to. about 5 of the. 
weight of the nepnal ſak employed. It is how- 
erer then apf to be mixed with. the ſulphureous 
acid; and in. order to obtain. it entirely free from 
ki | 3 ; this 


and 1 ect) 


ni. 


his 


mM 
red 
= 
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. particles. are deſtioyed. If the acid obtained by 
diſtilling this falt wich vitriolic acid ſhould retain 

ſome portion off the vitriolie acid employed, it 
may be purihed from thence by tectification over 


the tallow. The lixivium being filtrated and 


F. 3 
Its com- 
pounds, 
Sebuceous 
ſalt of ve- 
2 al- 

alt, or 


Segner's 


ſalt, 


Sebaceous 
ſalt F mi- 
ner al 4 l- 
kali, 


Sebaceous 
anmonical 


alt, 
* 


Sebaceous 


ialt of line 


weak, yellow-coloured acid liquor, which has the 


moniac, but from which it differed in not being | 


ACID OF FAT. 


this impurit it is neceſſary previouſly to melt 
the neutral ſalt in a gentle heat, till all the oily | 


ſome of the ſame neutral ſalt. 

Crell: found a _—_— of preparing this ſalt 
without a previous diſtillation of tallow. He 
made a ſoap with. cauſtie vegetable alkali and 
tallow, and by boiling with water formed it into 
the.confiftence- of a jelly. To the ſoap thus di- 
luted with water, he added alum, which ſeparated 


evaporated, gives a ſaline maſs: conſiſting of vitri- 


olated tartar, Segner's ſalt, and ſome undecom- | 


poled alum. By adding more alum to this ſaline 
maſs, or better by adding vitriolic acid, he ob- 
tained by diſtillation the ſebaceous acid, which 
he purified from the adhering vitriolic acid, by a 
recti fication over more of the ſaline maſs. An- 
other method, and perhaps the beſt, of preparing 
this acid, is deſcribed below, in treating of the 
| ſebaceous ſalt of lime. | | 
With vegetable fixed alkali, the acid of fat 
forms a browniſh neutral ſalt, which, by being 
melted in a gentle heat, and afterwards dif- 
ſolved, and re-cryſtallized, becomes a white, fo- 
liated alt, whick Segner thought ſimilar to the 
foliated earth of tartar, but on examination by 
Crell, was found to be very different, as it is un- 
ſoluble in ſpirit of wine, not deliqueſcent, and as 
the form of its cryſtals is that of a quadrilateral 
pyramid, of which two oppoſite ſides are leſs in 
breadth than the two others. 
The taſle of this ſalt is ſharp, ſaline, and re- 
ſembling that of ſal ammoniac, but is milder. 
The falt does not kindle nor decrepitate in the 
fire. When diſtilled without addition, it gives a 


ſmell of ſpirit of wine, and the fixed alkali re- 
mains in the retort mixed with ſome coal. 
diſtillation with vitriolic, nitrous, and marine acids, 
it is decompoſed, and its acid expelled ; but 
with the acids of vinegar, fluor, and phoſphorus, 
and with white arſenic it ſuffers no decompoſition. 
Wich mineral alkali, the ſebaceous acid forms a 
brown ſalt, which by melting in a moderate fire, 
calcining, diſſolving, and re-cryſtallizing forms 
white, pyramidal cryſtals, with three or four 
ſides, which deliqueſce in moderate warmth, and 
again congeal in the cold. In taſte they are like 
to foliated earth. ii ne 
With volatile alkali this acid formed a ſalt 
ſimilar in taſte and volatility to vommon ſal am- 


able like the latter io raiſe in ſublimation iron or 
hematites. — VT | 3 
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ACID OF FAT. 

hexagonal cryſtals, terminated with a plane ſurface, 
very ſoluble in water, but not deliqueſcent, nor 
ſoluble in ſpirit of wine, of a ſharp ſaline tafte, 
but leſs acrid than the marine ſalt of lime. 

|  Crelt obtained this ſebaceous falf of lime by 
melting tallow with unſlaked lime, which he af- 
terwards boiled in a large quantity of water, The 

lixivium being filtrated and evaporated, yielded 


the ſalt of lime, which required to be purified by 


being gently burnt, re-diſlolved and cryſtallized. 
This ſalt is not decompoſed by alum; but it may 
by vitriolic acid, and the ſebaceous acid may be 
thus' obtained by diſtillation, Probably this is 
the beſt mode of preparing this acid, as the dis- 
tillation of the tallow is avoided. is | 
With magneſia alba, (of which nine drachms Sebaceous 
were taken up by two drachms of acid) it formed a _ of . 
gummy ſaline mals, that could not be cryſtallized. Na. 
With earth of alum this acid unites with diffi- 
culty. This earth recently precipitated by alkalis, Sevaceous 
and not dried, is ſoluble by the acid, with which _ of ar- 
it forms a ſaline uncryſtallizable maſs of an aul- = 
tere, aſtringent, but not ſweetiſh taſte. 88 | 
The acid had no action on the earth precihilated A of 
from liquor of flints; nor on gold and latina. But this acid on 
; when two parts of ſmoking acid of fat were mixed 1 
with one part of nitrous acid, the ſolution of On gold | 
gold took place in the cold, but better with heat. and platina 
The acid of fat diſſolved the calxes of gold and 
' platina precipitated from their ſolutions by fixed 
alkali, and formed yellow cryſtals with the gold, 
and browniſh-yellow cryſtals with the platina. 
The acid added to the ſolutions of gold and of 
platina in aqua regis; precipitated the metals, the 
gold of a yellow colour, and the platina of a 
reddiſhiyellow. Theſe precipitates, edulcorated, 
attract moilture from the air. e 
| By abſtracting the ſebaceous acid from manga- 
neſe, it is rendered capable of diffolving gold, as 
Maret has found (Crell's annal. 1786. 8th Stuck 
p. 138.) . F | 
l 388 by repeated abſtraction of this acid, On mercu- 
is changed into ſilver- coloured plates; which are ry. 
: ſoluble in the acid that paſſes over in diſtillation, _ 
and form a ſolution that is not decompoſed by. 
common ſalt, but which depoſites its quickſtlver” 
/ T——tñ—kt᷑ x rhe} 
I The acid diſſolves readily a precipitate made by 
adding fixed alkali to a ſolution of corroſive ſub- 
limate; and after diſtillation of the liquor, a white 
ſublimate may be obtained, which is very diffi- 
cultly ſoluble in water, and with vegetable fixed 
alkali gives a white precipitate, and conſequently 
is quite different from common fublimate. 
Ihe acid of fat gives a white precipttate wich a 
ſolut ion of corrofive -ſublimate ; and this property 
may be conſidered as a characteriſtical mark of 


| 


c 
* 


Wich calcareous earth (of hich eleven drachms 
were taken up by twWo drachmis of acid) it formed 
N 4 | 


F 3 ®: 


Ihe acid of fat fakes up but a very ſmall qua n- 
tity of falver, which is thence precipitated” by 
| common 


On jor. 


On zinc. 


ACID OF FAT. 
common falt in form of a white calx, and by cop- 
per in its metallic ſtate. The calx of ſilver pre- 
cipitated by fixed alkali is diſſolved upon a long | 
digeſtion with acid of fat; and gives ſmall dark- 
coloured cryitals. 1his acid takes filyer and 


quickſilver from their ſolutions in nitrous acid. 
and forms white precipitates, 


On copper. 
and forms a ſaline maſs which is inclined to cry ſ- 


tallize by evaporation, but deliqueſces on expo- 


ſure to air. The acid of fat does not take N 
per from the vitriolic and nitrous acids. 


With 7102, it unites forming deliqueſcent e Ale 
Thapetceryltuls. 


tions of iron in- vitriolic and nitrous acids. 


diſſolves a good deal of:mintum, and changes the 
remainder to a white. powder. 
lead is ſweeiiſh. 
common ſalt. 


its ſolution in nitrous acid, 


1 


With copper, this acid unites, by means of heat. 


(70: J. 


* 


It corrodes rather than diſſolves lead; but it 


This foluuon of; 
and is not precipitated by 
This acid precipitates lead from 
un form of white. 
needle-like cryſtals, eaſily ſoluble in water, It 


alſo precipitates a ſolution of /f gar of lead; od the: 


< 
e 


white powder that is produced, is again ſoluble in 
flrong vinegar, if iliere be no vitriolic adulteration | 


in the vinegar, 


Filings of tin are corroded by the ſebaceous 
acid into a yellow powder, eſpecially by the belp 


On tin. 


of Heat, and at the ſame time give a very fetid 


A -  (\mell. The liquor, notwithllanding filtration, 
= continues 1urbid, depoſites in time a yellow 
powder, and acquires a fine role- red colour. By 

adding water to the corroded yellow powder, a 

white deliqueſcent falt may be . and a ſimi- 

lar ſalt may be obtained by diſſo 

powder which is precipitated by Þ 


ſolution of tin in aqua regis. 


On regulus The regulus of antimony is hubie 3 in- the ſeba- 
ceous acid by heat, and forms a cryſtallizable ſalt, | 


of anti- 


TONY. which does not deliqueſce. 


acid, but its ſoluiions in the vitriolic and nitrous 
acids are not thereby decompoſed. 
On biſmauh. 


from its ſolution in nitrous acid, and it. re-dif 
ſolves the precipitate of biſmuth made by adding 
fixed alkali to that ſolution. 


On cobilt This acid does not diſſolve regulus of . cobalt or 


und nie tel. nickel, nor does it precipitate .theſe metallic ſub- 


ſtances. from their ſolutions -in. nitrous acids. It 


On wn of alkali. White arſenic is copiouſly . diſſolyed by } 
ele. the acid, with the help of warmth, and forms 
ſmall cryſtals. | 
On mange- Manganeſe is diſſolved copioully by this rid, 
* and the ſolution remains clear. 
On ſpirit By treating this acid with ſpirit of wine in che 
7 Seer YM common method for preparing ethers, a true 
3 ſebaceous ad Was obtained, ELSE 
ether, | 


lying a yeliow 
is acid from a 


og ae 


Zinc is eaſily and co piouſſy diſſolved in this 


The ſebaceous acid does not diſſolve biſmuth | in | 
its metallic ſtate, but it precipitates this metal 


' nevertheleſs diflolves their precipitates by means 


=4 


* 
7 1 
4 4 
” 
* 
% 
* 


ACID OF FAT. 

This acid expels by help of heat he "acids. On nitre, 
from nitre, common falt, foliated earth, and common 
Glauber ſalt, the acid of which laſt ſalt appears Jalt, fob- 
in the ſtate of ſulphureous; acid. It alſo preci 2 earth, 
tates the acid of tartar from a nee wy: dart. Bo foe * 
riſed tartar, 

An acid polſeſſed of tbe 8 properties is sfound' 4. 
uot only i in the fat of all animals, and in Ne This acid 

but alſo in the butter , cocoa, as Crell has dif- found in 

covered, and probably in other vegetable oils. be. able 
It nevertheleſs may not improperly retain its de- 1 
nomination of ſebaceous acid, rom its eng been 


| firſt diſcoyered in tallow, 
- It does not precipitate the ſolu- 


From the properties of this 5880 abore Need, 6. 5. 

it appears, that they are different ſrom thoſe of T he ſeba- 

any other known acid. In ſeveral reſpefts an ceous acid 

analogy has been obſerved between this and the ig {ijſerent 

marine acids, but thete are others which ſhew an pm the 

eſſential diſtinction, ' particularly, the property hop 

which the ſebaceous acid has of ape ſo- known acid 

lution of corroſive ſublimate, ee + 

It is however probable that the ſebaceous acid 

is a modification of the ſame acid principles 

that are contained in all vegetable and animal 

ſubſtances, and which differ from each other, ac- 

cording to ſome-chemills, in having more or leſs 

phlogition, and according to otheis, in being 

combined with a larger or lefs proportion of air, 

or perhaps in ſome. other circumfiances allo, 

which we; have not hitherto been able to diſ- 

cover. . This opinion 1s rendered probable from 

the effeds of treating tallow, with nitrous acid in 

the uſual manner for obtaining acid of ſugar; by 

which operation it has been found, that not the 

ſebaceous, but tlie ſaccharine acid. is actually pro- : 

duced, (Crell's Annal. 1786. St. 7th p. 53.9 

According to Bergman, the affinities of this 

acid arc in che following order. 

„ „„ JE) Hunid Way. 
Calcareous Earth. 
Ponderous Earth. 
Magneſia. 
Vegetable fixed Alkali. 
Mineral fixed Alkali. 
Volatile Alkali. 
Argillaceous Earth. 

| Metals, i in the ſame order as is n for the 


- i 
Aſinilies 
of the ſeba- 
ceous acid. 


> 
4 


E 
| 


vitriolic acid. 


| | Water. 
. Spirit of Wine. | 
5 |  Phlogiſton. 
85 e Tm the I W, 
Calcareous Earth. | We 
Ponderous Earth. ' 
- Magnelia. 
| Vegetable fixed Alkali. 
Mineral hxed Alkali. 
Mild Calcareous Earth. 
VPoolatile Alkali. | | 
> 1 Earth. () ; 
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ACID Of FLUOR; OR OF FUSIBLE SPAR; 
SbAT HOSE, OK SPARRY ACID. (At) 
This acid, for the diſcovery of which we are 
indebted to Scheele®, may be obtained by diſtil- 
ling the mineral called fluor, ſtuor-mineral, or fu- 
ſihle er; with the vitriolic, nitrous, marine, 
phoſphoric, or even with ſome of the ſtronger 
vegetable acids. 5 Hes 365 
g. 2: In order io obtain this acid as pure as poſſible. 
2 Scheele recommends to mix an equal quantity of 
2 powdered fluor, and of coucentrated vitriolic 
4cid in à Well coated glaſs retort, and to put into 
the retort about an equal quantity of diſtilled 
water; and when the lute joining che veſſels is 
well dried, to proceed to diſti] with a heat gra- 
dually raiſed till the retort is red. The acid 
riſes in form of white elaſtic vapours, ſome of 
which make their way through the beſt luted 
joints, and the reſt is condenſed by the water, to 
which it communicates a four tafle, and all other 


e 


marks of acidity, The matter remaining in the | Þ 


retort, upon examination, is found to be a ſele- 
nite, mixed with fome portion of undecompoſed 


* 


by ; 1 f Ir 8 2X | 6 . 4 1 2 : 7 8 q 
Hluor, and with whatever martial or metallic par and when the ſolution is ſaturated, it becomes Flotrated 


N | , v0 . tie or | 
gelatinous, and the compound conſiſting of the regenerat- 


ticles may hive been contained in the fluor, 
2. During the diſtillation of the acid, a remark- 
An _ able phenomenon appears. The water which was 
| 7 0 , Pot into the receiver, and all the moiſtened parts 
receiver, Of the interior ſurface of the receiver, become co- 
vered with a white earthy cruſt, which upon exa- 
' mination is found to poſleſs all the chemical 
properties of ſiliceous earth. Marggraf had long 
before obſerved that upon diſtilling fluor with 
vitriolic acid, a volatile earth was obtained. See 
| Berlin Memoirs for 1768. „ 
I 2 2. | Along with the acid vapour above mentioned, 
3 which is the peculiar acid of the fluor, there riſes 
wid free generally in the above proceſs, ſome ſulphureous 
rom any acid, which proceeds from ſameinflammable matter 
— contained in the fluor, uniting with the viriolic 
acid, Nevertheleſs this acid is fitter for the pur- 
poſe of decompoſing the fluor, than the nitrous 
and marine, which being volatile, are raiſed along 
wich the acid of fluor, in too great quantity. 
Beſides. the riſing of the ſulphureous acid may: 
be prevented by uſing a larger proportion of 
fluor in the proceſs, as two parts of the flone to 
one of vitriolic acid. OE TE GO 
* 4: This acid has in Imell and tafle a great ſimi- 
tarify 4 Iarity to marine acid, and Bergman thinks that 
fron a- this may proceed from ſome - admixture. of that 


2 


rize acid, Acid in the fluor, and adviſes to puriſy ii from. | 


thence, by ab{trafting it from a ca of filyer pre- 
cipiiated from 11s ſolution by an alkali. 


See Sckeele's writings on the fluor acid in the Swe- 
d:ſh Tranlactions for the years 1771; and 1780, and in 
Cretl's - Geſchichte der Fluſs-ſpat-faure, in Cxell's 
Auſwal. neu. Eutd. B. I. S. 267. | 
. | I | 


/ 


tv 
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ACTD OF FLV O 0 WO $1 n Th 


OR or FUSIBLE SPAR, ke. 
The acid of fluor unites with the two fixed al- . 6. 


| #alis, forming ſalts that are not digeſlive nor com- Compours. $ 


mon ſalts. The ſaturated ſolutions have a gela- 95 ny 

tinous appearance. and do not cryſtallize, but |, Preca 

when evaporated to a ſaline maſs,” they take a fo- aul. 

liated form. Theſe ſalts are decompoſed by lime 

water, the lime uniting with the acid in form of a 

precipitate, and the alkali remaining diſengaged 

in the liquor. They are alſo decompolcd by ma- 

rine ſalts of lime and of magnefia. fk : 
Volatile alkali unites with this acid, forming a F. 6. 


— 


when a gelatinous ſediment has been depoſited, jj; 

ſmall pryſmatic cryſtals are obtained. (Wizglth. in 

Crell's neu. Entdeck, Th. I. S. 13.) This ammo- 

niacal {alt may be decompoled by lime-water, or 

by marine and nitrous ſalts of lime. It does not 

decompoſe corrolive ſublimate, but it precipitates 

the nitrous ſalts of quickfilver, filvet and-tead, 

It is decompoſed partly by ſublimation, and com- 

letely when chalk is added in the proceſs. Vi- 

triolic acid diſengages its acid. 'The:cryfitals ot 

this falt deliqueſce. ( Wiegleb. loc. cit.) | | 
Calcareous earth unites completely with this acid, §. 7 


_ 


lime and acid is depoſited, which retembles in ed, fluor. 
all its properties the fluor itfelt, and is, in ſact, a. 
regenerated fluor. | bor 

Thus fluorated lime may be decompoſed by di- 
geſtion with a mild hed alkali, the gas of which 
unites with the lime, forming mild calca: eous 
earth, while the flüor acid 'unites with the al- 
; OE ene | 

This acid fafurated with ponderous earth, gives a 


8 


boiling water to diſſolve it. This compound may poncercus 
be decompoſed by lime - water, on account of the el. 
greater-affinity of the fluor-ac id to lime; and it 

may be decompoſed by vitriolic acid, on account 

of che ſtrong affiniiy of this latter acid to the pon- 

derons earth. (Berę man de Allr. eledt.) 

With Magnefia, this acid forms a falt which 3s 4.9 
{not {oluble in water, excepting when there is a p1y.,ra;e ! 
Tuperfluity of acid; and then, upon evaporation, 
long, ſlender, cryſtalline threads are formed on 
the ſides of the veſſel, and at the bottom, hx-fs.led. 
columnar cryftals, terminated in low: pyramids, 
"each contained within three rhomboidal ſides. 
"Theſe cryſtals cannot be decompaſed by the heat 
of diſtillation; they do not diflolve in water, but 
are in ſome meafure ſeluble in ſpirit of. wine. 
They cannot be decompoſed by. any acid, not 
even the vitrielic. All other ſalts with. baſis of 


| magneſia may be. decompoſed by adding acid of 


* 


fluor. (Bergman de attrad. elecl. F. 35.) 


With whzte clay, the fluor acid unites and forms b. 10. 


a faline maſs Which is ſweetiſh, flicky, and ge- Fluorated 
| latinouz. The fame may be obtained by add- clap: 


RP 4» . f * 8 a « 4 at - 
neutralized ammoniacal ſolution, from which, Fizorated 


powdery falt, which requires a large quantity of ae 


mana. : 


* * 
x i 
, ; : 
=. 


. 0 
Flucrated 
Quartz. 


thirteen cryſtals of the ſize of peas, ſome of which 
had the form of. two hexagonal pyramids joined 
by their baſes, like rock-cryſtal, ſome had hexa- 


Cryſtals were hard, but not ſo much ſo as rock- | 
* cryſtals, and were ſimilar to theſe in all other pro- 


F. 12 


Acdlion of 
this acid on procured by adding an alkali to its ſolution in 


gold. 


On platina, 


On ſilver. 


| fluor. but Scheele has obſerved that when this pre- 


On lead. 


On iron. 


On co fer. 


On quick” 
ſuver. 


and ſome were cubical with flattened angles, ſuch : 


as to occaſion a ſenſible loſs of weight. 


in which caſe a pait of the filver remains in folu- | | 


tion of filver in nitrous acid, a ſmall quantity of 


precipitated by vitriolic and marine acids; and 


"Io ACID: or 3 


2 


acid, Bergman 
mixed e cook hs quartz with diluted acid of | 
fluor;z and two years afterwards, he obſerved chat 
the inner ſurface of the veſle], as high as the li- 
quor extended, was covered with a thin, tranl- 

arent, ſiliceous crult, and he found at the bottom 
of the veſſel, beides many flender needles, about 


* * 2 2 


. 


l 72 . 


gonal priſms interpoſed between the pyramids, 


as are · ſometimes ſeen in hollow pebbles. Theſe | 


perties. - 

This property which the acid of fluor poſſeſſes 
of diſſolving quartz, is exerted upon the glaſs 
veſſels employed in the diſtillation, in ſo much, 


. 0 IOC IF. AM. IEA cc. 


This acid has no action on gold in its metallic 
ſtate, but it diſſolves the precipitate of this metal 


aqua regis. 

Its effect on blatina has not been obſerved. Ne- 

vertheleſs Bergman has inſerted this metal in his 

column of the affinities of the acid. | 
The acid of fluor has no effect on ſilver, but 

it diſſolves the precipitate obtained by an alkali; 


tion, and a part falls to the bottom as an unſo- 
luble maſs. When this acid is added to a ſolu- 


precipitate falls, which might be ſuſpected to pro- 
ceed from an admixture of marine acid in the 


cipitate 1 E expoſed to beat. 1 melts without ſmok- 
in 

Scheele found that this acid diſſolved a calx if 
lead, that the ſolution, which was ſweetiſh, was 


that even by concentrating the folution, a powder 
falls, from which the acid of fluor may be ex- 
pclled by means of the vitriolic acid. | 

The fluor acid acts powerfully on iron, and pro- 
duces an inflammable vapour or gas. The ſolu- 
tion does not cryſtallize, but is evaporated to a 


hard maſs, The ochre of iron Is allo ſoluble by 
this acid. 


This acid diſſolves. 8 in its metallic, but ] 
much eaſier in its 11 5 ſtate; and the ſolu- 


tion gave blue cryſtals ſome of which were oblong, 
and others cuhical, 

Quickſilver is not attacked by this acid} which 
unites however with the c calx of mercury, precipi- 


1 


all other known acids; and that the uon mineral 


— 


tated by 9 159 of an alkal . Part of phi compoynd, | 


2 8 * * 


3 
. * « 
» 


[rae moſt of which evaporates toy 55 be 


The ſolution of 5. atk if {nitrous acid 4 


and a wp appearance. | 
This acid has no effect on antimorr 


Fes its re- on able 
gulus. 


Its action on bi iſmuth i 18 ſimi] ilar to. that on ny, biſmuth 


lead, and its action on zinc, is ſimilar to that on 2c» co: 


iron. It does not diſſolve regulus or cobalt but — 
it makes a yellow gelatinous ſolution with the calx and Man- 
of cobalt and green cryſtals with the calx of nickel, ganeſe. 
It unites with. arſenic, forming ſmall cryſtals; and 

with manganeſe, by pouring a ſofution of fuorated 
ammoniac to à ſolution of wanganele | in ? ny of 

the mineral acids. 

Mr. Schede juſtly ede from his examina- F. 13, 
tion of the properties of the acid which he had Acid of 
diſcovered, that it is a peculiar acid, and poſſeſſed e 
of properties which diſtinguiſh it ſofficiently | from my yy 
is compoſed of this acid united and ſaturated with 
calcareous earth. But he was led by ſome inad- F. 14. 


| vertencies in his experiments to form a falſe opi- Scheele's 
nion on the formation of the ſiliceous cruſt, which nell 


appeared on the ſurface of the water and on the | one 


wetted ſides of the receiver. This ſiliceous pro- cru pro 
duction he imagined to be formed in the proceſs duce 
by the union of the acid with the water, which the proce/s 


two fluids he therefore maintained were the ſole 
| conſtituent parts of filiceous earth, He was a 


to believe that this filiceous matter did not 

ceed from the glaſs veſſels, for he obſerved, in an 
experiment purpoſely made in metallic veſſels, 
that a piece of charcoal and a nail, ſuſpended over 
a mixture of fluor and vitriolic acid, became co- 
vered with a ſtony cruſt; and be was perſuaded 


to believe that the cruſt DF not be formed with- 


out water, from not being able to obſerve any of 
that cruſt on the ſurface of ſpirit of wine, which 
was ſubſtituted for water in the receiver. This er- 


ror has however been corrected with conſiderable 


labour and accuracy by other chemifis, Weigleb*, 


Meyer +. Bucholtzt, Tlſemann ||, Wenzel d, and Sco- 
boli I, who have proves beyond any d, that 


* Wiegleb's TIS unterſuchung der Fluſs-ſpat-ſaure. 
Crell's Auſwahl aus Neu. Entdeck. B. 1.S. 1. | 

+ Meyer's beytrage zur Kentniſſe des fluſs ſpaths, 
Berlin Geſellſhaft Natur, der Freund. B. 2. t. 319. 

t Bucholtz be gs zu den verſuch. uber 4 Fluſs- 
ſpat-ſaure. val. Neu. Entd. B. 1. S. 247. 

| 5 von dem Fluls-ſpat, Crell Auſwal. 
B. 15 8. 2 

Wenzel chym. unterſuch, Jes Fluſs-ſpat. 1783. 
; Scopoli. Crell's Annal. * 904. = 


when 


ACID OF FLUOR, I 73. ] 
Hin thid af of fluor fs made Ja bellt vegle 
and care taken that no filiceous earth comes in 


contact, no ſliceous cruſt whatever appears ; and 


that, whenever it does appear, it proceeds from 


the glaſs veſſels, in which it occafions a diminu- 


tion of weight and evident corroſion: and laftly, 


that upon repeating tie two experiments above 
mentioned, which, miſled Scheele, with the ſame 
precautions to avoid any accidental mixture of 
Dliceous earth; the reſults were found to be quite 


otherwiſe than had appeared to him; that is, no 


cruſt was formed on a piece of charcoal ſuſpended 


over a mixture of fluor and vitriolic acid di- 


g-lted together in metallic veſſels; and upon dif- 
tilling the fluor acid from a glaſs retort into a re- 


ceiver filled with ſpirit of wine, the ſiliceous matter 


was found in abundance in the receiver, although 
it did not ſpread over the ſurface ofthe liquor, in 


form of a cruſt, as it does over the ſurface of water. 


Scheele himſelf, on repeating the experiments of 
theſe chemiſts, has, with the candour peculiar to 
| ſuperior men, avowed and retraged his error, as 


Bergman has alſo done, who followed Scheele both 


in his error and in his conviction. It is now gene- 


rally agreed, that the filiceous cruſt proceeds prin- 


cipally ſrom the ſiliceous matter of the glaſs veſ- 
ſels. or, ſometimes, partly from ſome admixture 
of that matter in the fluor mineral employed ; 


that the fluor acid is capable of diſſolving ſiliceous 


g. 15. 
Pifjer eat 
0Þinrens on 
the naiure 


of the acid known acid, conſidered itas anew and peculiar acid. 


of fluor. 


earth and of raiſing it in diſtillation z that when 
the acid is concentrated, it retains a conſiderable 
portion of this earth in ſolution; and that when it 


is diluted with water, the earth or greateſt part of 


it ſeparates and appears 1n its proper form. 
Various opinions have been formed reſpecting 

the nature of this acid. Scheele hnding that its 

properties were different from thoſe of any other 


Two French chemiſts under the fictitious name 
of M. Boulanger“, maintained that the acid ob- 


bined with an earth. M. Monnet+ pretended that 
this acid is nothing but the vitriolic acid employed 
in the operation rendereꝗ volatile by being united 
with the earth of the ſpar; in which he denied 


the exiſtence of calcareous earth, Scheele has 
refuted Meſſrs. Boulanger and Monnet, and proved 


beyond a doubt that the fluor acid is neither the ma- 
rine nor the vitriolic, and that the baſis of the fluor 


is truly calcareous earthj. Boulanger had grounded 
his opinion of the fluor acid being the marine, on 
the precipitation-which it produces in the ſolu- 
tions of ſilver and mercury. Scheele proves that 
theſe precipitations are very ſmall, and that they 
proceed only from ſome marine acid which is ge- 


o+ Rozier's Journ. 1777. 


Exper. E Obſerv, fur le ſpat vitreus. Paris, 1773. 
1 See the $wedilh Tran. for 176. 
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OR, OF FUSIBLE SPAR, &c. | 
nerally mixed with fluors, but that the fluor acid 
may be purified from its adulteration with marine 
acid, after which it no longer retains the power of 
precipitating ſilver or mercury. He farther ſhew 

that fluor acid mixed wich nitrous acid does not 
diſſolve gold; nor when diſtilled with mercury, 
does it form corroſive ſublimate, He explains 
why Boulanger. could not procure fluor acid by 
diſtilling the ſpar with nitrous and marine acids, 
and ſhews that he ought to have uſed theſe acids 
in a dilute inſtead of a concentrated ſtate, water 
being neceſſary for the decompoſition. Againſt 


 Monnet's opinion, he proves that the whole of the 


vitriolic acid employed in the decompoſition of 
the fluor remains united with the baſis of the 
ſpar, with which it forms a true gypſum ; that this 
baſis gave every other proof of its being a true 
calcareous earth; that the fluor acid does not 
ſhew any ſigns of the vitriolic, as it does not pre- 
cipitate ſolutions of lead and terra ponderoſa ; 
and that other acids, beſides the viuiolic, can ex- 
pel the fluor acid from iis baſis, ets 
Notwithfianding theſe confirmations of the pe- 
culiar nature of the fluor acid, M. Achard\ al- 
terwards produced the reſults of ſome experi- 
ments made by him, which he thought tended 
to prove that this acid was nothing but the acid 
employed in the operation, modified and altered 
by its union with the fluor, which, he imagines, 
it 18 capable of railing in diſtillation. He pre- 
tends that when a hxed alkali is added to an acid 
obtained by diſtilling fluor with. vitriolic acid, an 
unſoluble earth was precipitated, and that a vilrio- 


| lated tartar was formed in the liquor by evapo- 


ration, However, Scheele] has been no lefs ſuc- 
ceſsful in obviating this, than the former objec- 
tions made to his opinion of the reality of fluor 
acid, and has proved, that when care is taken, 
by uſing a metallic retort, and by lining the in- 


{ fide of the receiver with wax, to prevent the ſo- 
tained from fluor was only the marine acid com- 


lution of the glaſs or other filiceous matter by the 
acid, the precipitation of earth mentioned by 


 Achard does not occur; and that when the quan- 


tity of vitriolic acid employed in the diſtillation 
of fluor is not too great, the vitriolated tartar is 
not produced, but a neutral ſalt which does not 
cryſtallize. He further ſhews that this pretended 
volatile earth, which appears on adding an alkali 
to the fluor acid, when this acid has been ob- 
tained without the above mentioned precautions, 
and conſequently contains the filiceous earth of 

the glaſs veſſels, is really ſoſuble in water, although 
it requires a large quantity of this fluid, and is 


nothing elle but the ſaline compound formed by 


the union of the fluor acid with ſiliceous earth; 


* 


2 PhyGkaliſch-chem. Abhand. B. I. S. 333. Rozicr's 
journ: 1783. OT e og 


| ne Neu. Entdeck. B. I. S. 267, 25 
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and further that the flnor acid may be ſeparated , precipitated along with this metallic ſubſtance, 

from the earth by diſtillation with other flronger with which it makes a compound not eaſily ſolu- 

acicls®, | 5 3 | blej}. Or, if the mixture of the fluor and vegetable 
Laſtly, that nothing might be wanting which | acids be ſaturated: with volatile alkali, the fluor acid 

abe moſt extenſive knowledge in chemiſtry could | may be precipitated by a ſolution of manganeſe 

fuggelſt, to prove the exiſtence of a peculiar acid | in ſome of the mineral acids, and afterwards may 

in fluor, Scheele bas contrived a method of de- | be ſeparated from the metallic matter by diitilla- 

compoling fluor without the application of an tion. | „ 

acid. He melted two ounces of fincly ground fluor One of the characteriſtic marks of the fluor acid, 

with four ounces of ſalt of tartar, When the | and which proves its peculiarity, is that it takes 

maſs was cold, he ground it, and lixiviated it with | magneſia from any other known acid. | 

water. Theearthy reſiduum was diſſolved in an | Dr. Prieſtley has diſcovered that when a mix- F. t6. 

acid, and precipitated by vitriolic acid to a ſele- | ture of fluor and vitriolic acid is diſtilled in a On the fer. 

nite, which thewed it to be a calcareous earth.] pneumatic apparatus, an acid gas ariſes which is The wa 

Upon a part of the lixivium boiled to dryneſs, | condenfable by water, upon the ſurface of which gaz. 

he poured ſome oil of vitriol, and he ſoon after | it depoſites an earthy cruſt, which from the pre- 

law it covered with a filiceous cruſt, before the | ceding account, muſt be the ſiliceous matter of 

retort was become warm. He ſaturated the re- | the glaſs veſſels employed in the proceſs. It ap- 
mainder of the lixivium with nitrous acid, and ears then that the ſiliceous earth is not only ſo- 

he added to the ſolution vinegar of lead, till there | luble by the fluor acid, in a concrete ſtate; but 

was no mare precipitate formed. He waſhed this | is alſo capable of being ſo diſſolved in this acid 

precipitate, which was a compound of fluor acid | gas, as to aſſume along with it, an aeriſorm ſtate, 


N and lead with water, and dried it. By adding to which it immediately loſes, when the water, by * 
a little of this precipitate, ſome drops of vitriolic | its ſuperior affinity, unites with the acid gas. N — 
acid, he expelled vapours of fluor acid. Upon .| the properties and nature of this gas, lee the ar- acid 
adding charcoal duſt to another part of this pre- | ticle in the ſupplement gas. | on 
cipitate, and diſlilling, he obſerved the water of In Bergman's table of affinities, thoſe of the F. 1. 6-74 
the receiver covered with a ſiliceous cruſt, and a | acid of fluor are placed in the following order. Affmitres 
white acid ſublimate in the neck of the retort, |} = | + 6 | 
which appeared to be ſiliceous earth penetrated | | | 5 2 5 
with acid of fluor. Upon adding volatile al kali Id the Humid May. 
to the acid nr in the receiver, ſiliceous earth | 
was precipitated. (Crell's Chem, Ann. 1786. St. 1. 

. * F e 85 f * Calcareous Earth. 

' Mr. Sage} and Mr. Beſe d' Andie, are induced Ponderous Earth. 

to regard the fluor acid as a kind of pheſploric | Magneſia. 5 a 

acid, from the luminous appearance of heated | Vegetable fired Alkali. 

fluor, from the inflammable matter which this 5 Mineral hxed Alkali. 

mineral contains, and from the properiy common Volatile Alkali. DO, 

to both acids of attacking glaſs. But in moſt of |  Argillaceous Earth. | 71 
their other properties theſe acids differ, and | tall, 
therefore no juſt concluſions can be drawn from 3 3 NT TP | oft 
the above mentioned circumſtances. . Further, the 1 Metals, in the ſam? order, in which they wo placed Jai 
phoſphoric acid is capable of expelling the acid | in the columm of the affinities of vitrioic acid, * 
of fluor from its calcareous baſis, and of forming 

with this baſis, an earth, ſimilar to the alhes of | | . 

bones, which are known to be a compound of | In the Dry Way. 

calcareous carth and phoſphoric acid. | 4 | 1 
The decompoſition of fluor by means of the Calcareous Earth. 

| ſtronger vegetable and animal acids, is a further | Ponderous Earth. 

confirmation that the acid of fluor is different | Magneſia. 5 

From the mineral acids. In this caſe theſe acids | Vegetable fixed Alkali. | 4 
pals along with the fluor acid in diſtillation, but | Mineral fixed Alkali. Pre 
may be ſeparated by adding a ſolution of man- | Volatile Alkali. | of t 
ganeſe in vinegar, upon which the fluor acid is | Argillaceous Earth, „„ 40 


The objections made by Achard have alſo been an- 
ſwered and well refuted by Meyer. 'Crell's Chem. Ann, | 
"8.16 P2009" | | ' | 

+ Eleinens de Miner, docim. Par. 1772. 


Oeuvres T. II. p. 8 5 | 
See Bergman De ter. ſilic. in Opuſc. T. II. p. 41. 
| Swediſch, Akad. Ab hand. J. 1774. 
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THE ACID OF GALLS. ((f) 


The infuſion of galls has been long known to 
redden blue vegetable juices, to diſſolve iron, and 
to decompoſe liver of fulphur. But theſe pro- 
perties, with almoſt all the others which belong 
to this ſubſtance. were attributed to the aſtringent 
matter, which is known to abound in theſe ve- 
getable excreſcencies. It has however been lately 
diſcovered that there exiſts an acid in galls, inde- 

pendently of the aſtringent principle, and which 
may be ſeparated from the aflringent matter; and 
further, that it is to this acid, and not to the 
aſtringent. oily, or reſinous matter, ſuppoſed to 
be contained in galls, that they owe their peculiar 


§. I. 

Exiſtence 

| of an act 
in galls, 


property, of giving a black colour to iron, and to 


ſolutions, and precipitates of iron. Concerning 
the properties of galls, and their infuſion fee the 
2:ticle galls. Here will only be related the obſer- 


vations that have been lately made reſpecting che 


acia contained in them. 

6 . When a fixed alkali is added to a filtrated de- 
How to ſe- coction of galls, the aſtringent matter is preci- 
1047 the pitated, and the acid remains in ſolution united 
- 2 with the alkali, This precipitate when waſhed 
o.ntmatter. with clean water, dried and re-diſſolved in water, 

gave but a faint blacknels to a ſolution of vitriol, 
probably no'more than is produced from ſome 
_ adhering portion of acid of galls. For upon 
_ diſtilling the aſtringent precipitate, an acid liquor 
roſe, which was found to poſſeſs the quality of 
making ink with a ſolution of vitriol. And when 
a mixture was made of the fluid remaining after 
ſeparation of the aſtringent precipitate, with a ſo- 
Jution of martial vitriol, a full blackneſs, like that 
of good ink, was produced, Theſe obſervations 
are made by Mr. Piebenbring (See Creli's Chemiſch. 
Annalen 1786. St. 1.) 1 55 

b. 3. Scheele obſerved in an inſuſion of galls made 
The cryſ- 
tall:zation 
of the acid 
alt of 
galls. 


tion, appeared to have a cryſtallized form, was 
acid tothe taſte without any aſtringency, and bad 


vitriol. By letting an infuſion of galls ſtand a 

long time expoſed to air, and removing from time 

to time the mouldy ſkin that covered its ſurface, a 

large quantity of ſediment was formed, which be- 

ing edulcorated with cold water, and then re- diſ- 

ſolved in hot water, filtrated and evaporated very 
ſlowly, yielded an acid ſalt, in cryſtals as fine as 

„ N 
Nette 
Of the acid 

fall of galls 


perties. 1. It had a ſour taſte, it efferveſced with 
chalk, and it reddened tinQure of litmus, 2. Two 
parts of ſalt are ſoluble in three paris of boiling 
water. Upon cooling, this ſolution yields a 
numoer of ſmall cryſtals, Twenty-four parts of 
cold water are required to diſſolve one part of this 
ſalt. 3. It is eaſily ſoluble in ſpirit of wine. 
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with cold water, a ſediment which, upon examina- | 


the property of blackening a ſolution of martial 


This ſalt was Found to poſſeſs che following pro- 


ACID OF GAL LS. | 

| When the ſpirit boils, it can diſſolve an equal 

weight of ſalt; when it is cold, it diſſolves about 

a fourth part of ſalt. 4. In open fire, it burns 

and melts with a pleaſant ſmell, and leaves be- 

hind a hard unſoluble coal, which does not eaſily 

burn to aſhes. 5. When diſtilled, it yields, firſt, 

an acid water, without any oil. then a whit pot hn 

fublimate riſes, which remains fluid while the neck ge pure 

olf the retort is hot, and then ſhoots into a cryl- jay of galls 

tallization. A conſiderable quamiity of coal re- 

mains in the retort. The ſublimate taſtes and 

ſmells like {alt of benzoin, is ſoluble in water and 

ia ſpirit of wine, reddens tincture of litmus, and 

precipitates metallic ſolutions, giving different 

colours to the precipitated metals, and blackneſs 8 

to the precipit te from martial vitriol. 6. The 5. 6. 

ſolution of gold is rendered of a dark green co- e 

lour, and gradually depoſites a brown powde:, of ponder" on 

which is a revived gold. 7. The ſolution of ſilver ſolutions. 

is rendered of a brown colour, and depoſites a 

revived ſilver in form of a grey powder. 8. The 

ſolution of mercury gives an orange coloured pre- 

cipitate. 9. The ſolution of copper gives a brown = 

ſediment. 10. Vitriol of iron is blackened, and 

the blackneſs is encreaſed by diluting with a 

quantity of water. 11. A ſolution of /ead in vi- 

negar is precipitated white. 12. Brſmuth gives a 

lemon- coloured precipitate. 13. The acid of 

molybdena becomes of a dark yellow, but forms 

no precipitate. 14. Plating, zinc, acid of arſenic, . 

tin, regulus of cobalt, and regulus of manganeſe, 

were not changed. 15. The ſolutions of lime, 

of magneſia, of aluminous, and ponderous earths, 

were not decompoſed, but lime-water yielded a 

copious grey precipitate. 5 
16. When this ſalt of galls was treated with 


F. 5. 


T he ſubli- 


__ 


lth. 


3 
nitrous acid, in the manner commonly practiſed The ſalt of 
in the preparation of acid of ſugar, it was changed go!ls 


into this latter acid. Pn of 
Scheele further obſerves, that when galls are ex- ſugar, | 
5 0 


ſed to diſtillation, an acid water, of a not un- 
pleaſant ſmell, riſes without oil, and afterwards 7s ſalt 
the above deſcribed volatile ſalt, which was ob- exiſts in 
' ſerved in the diſtillation of the ſalt of galls. galls ready 
Hence he infers that this ſalt. is contained ready formed. 
formed in the galls, but is ſo combined with ſome 


| gummy or other matter, that it cannot be eaſily 


obtained ſeparately. (Scheele on the eſſential ſalt of 
. galls, in the Swediſh Tranſactious for 1786.) (A) 


GE aan 2 
* 


ACID GAS ES (1) 
Some acids, as the vitriolic and marine, are 
capable of being formed, by heat, and probably 
by ſome combination, into. elaſlic fluids which 
are not condenfable by common degrees of cold 


and. 


ͤ— a. 


and are therefore conſulered as kinds of gaz; or air. 
They are however very ealily condepſahla by Wa- 
ter. They will be treated of at the article gas, in 
the ſupplement, (Tf) „ 


SC 1D-(M A & 1M Þ).: 
 Mariatic Acid; Spirit of Salt. IM] (4+). 


IM] This is ſo called, becauſe it is generally ob- 
tained from ſea-ſalt; though it may be allo pro- 
cured from ſal gem, or foſſile ſalt, and from the ſalt 
of ſaline fountains and pits, ſince all theſe ſalts do 
not differ from ſea-ſalt, but in their local origin. 
§. 1. Th 5 q 2 7 8 5 
Ihe marine acid, as well as the nitrous and vi- 
Hand na- triolie, is never found alone and pure; but it is al- 
turally. ways combined with an alkali, ſo as to form a 
| neutral ſalt, which is diſſalved copiouſly in the 
| ſea, to which it gives a ſaline taſte. SO 
This neutral ſalt is alſo found cryſtallized in large 
tranſparent maſſes within the earth, and is then 
called /al- gem, or foffile ſalt. . rs tit; 
It is alſo diſſolved in the waters of ſome wells or 
Fountains, which may be owing to theſe waters 
communicating by ſubterraneous paſſages with 
the ſea, or to their paſſing through mines of fal. 
gem. Laſtly, marine acid exiſts alſo in ſal ammo- 
niac, and in ſeveral ſalts with earthy baſes*. 
The marine acid has all the general properties 
of ſaline aeid ſubſtances. | 
nsr. 1 differs from the vitriolie acidin the following 
perties Circumſtances; it is more light and volatile; it has 
compared ſmell and colour; it emits vapours ; it has leſs affi - 
with thoſe nity with fixed alkalis and abſorbent earths; and, 
hong 2 like the nitrous acid, it forms with abſorbent earths 
nitrous. no ſalts hut ſuch as are deliqueſcent. Fo 
3 It differs from the nitrous acid by its colour, which 
is more yellow and leſs red; by the whiteneſs of its 
vapours, which are viſible only in open air; by its 
ſwell, which reſembles ſaffron. by a weaker afli- 
nity with abſorbent earths and fixed alkalies f. | 
The marine acid cannot be ſo much concen- 


trated. as the vitriolic and nitrous acids, becauſe it | 


is much more volatile. F 
This acid cannot be ſo eafily combined with 


* This. acid is alſo found combined naturally with 
fome metallic ſubſtances, as with ſilver, in the corneuus 
ore, with quichſilver, in a native corroſive ſublimate de- 
ſcribed by Mr. Woulfe; (Phil. Tranſ. 1776) and with 
copper in an ore mentioned by Bergman (De docimas. 
min. hum. F. 8. E. J | OL | 
I Marine acid differs from the nitrous in another 
. Inſtance, beſides thoſe mentioned in the text. It rea- 
dily diſlolves metallic calxes, which are little affected 
by nitrous acid. Hence it extracts from moſt coloured 
carths and ſtones the metallic calxes by which the colour 
of theſe ſubſtances is produced. It is alſo more apt to 
volatilize metals, or to carry them over with it in diſtil- 
tion, Hence the ſpirit of falt commonly fold, con- 


wies a Portion of iron, being diſtilled in iron pots; and 
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ACID MARINE, 
phlogiſton as the vitriolic and nitrous, and we are 
not certain that ſome medium is not requiſſte for 
ſuch a combination. | £3 yaw 


v 


Although the properties of the marine acid are 


| as well known as thoſe of the nitrous and vitriolic, 


yet chemiſts are far from underſtanding the na- 
ture of this ſaline ſubſtance equally well. Becker, 
according to his theory of acids, attributes the 


1 


| ſupports his opinion by no other proots, than by 
ſome appearances - cauſed by the union of this acid 


with metallic ſubſtances, in which alſo he ſup- 


| poſes this mercurial earth to be a component part. 


But as the exiſtence of this mercurial earth in ma- 


rine acid, or in metallic ſubſtances, is not demon- 
| ſtrated, nor even ſufficiently indicated; and as 
Becker has explained himſelf very obſcurely and 
confuſedly on this ſubject, what he has ſaid does 


not merit a deliberate diſcuſſion. Stahl, therefore, 
who was too judicious to be ſatisfied with appearances 
and probabili ties, abandoned, in ſome meaſure, this 


part of Becker's theory, and only expreſſes a wiſh 
that the exiſtence of the mercurial earth cquld be 
as well aſcertained as the exiſtence of phlogiſton. 

This great chemiſt, however appears to be con- 
vinced of the primary identity of all ſaline ſub- 
ſtances; that is to ſay, he believed that they all 
are the vitriolic acid diſguiſed, by ſome mixture. 
He aſſures us, even, that he has been able to tranſ- 
mute acids into each other; that is, to change the 
| vitriolic acid into the nitrous and marine; and re- 
duce theſe back again into the vitriolic. But he 
has not publiſhed his experiments on this ſubject, 


| perhaps becauſe he had not ſufficiently aſcertained 


the proceſſes, or that he choſe to reſerve to himſelf 


w ſuch important diſcoveries, The poſſibility, there- 


fore, of theſe tranſmutations of acids is not yet 


determined. 


' - The properties of the marine acid, above - men- 
tioned, indicate nothing more than that it partici- 


pates of the nature of both the vitriolic and nitrous 


acids. 


its properties, might aſſiſt us moſt in our inveſti- 
gation, has not been ſufficiently explained. 


tional article. (4) Ek 5 

Since the diſcovery of dephlogiſticated marine acid, 
( ſee the following article. ) it has been maintained by thoſe 
who retain the doctrine of phlogiſton, that the prin- 
cipal difference between the common and the dephlogiſti- 
cated- marine acids, is, that the former contains more 
phlogiſton 'than the latter. The anti-phlogiſtic che- 
miſts explain, by ſaying that the acid called dephlogiſticated 
is common marine acid combined with a larger portion 
of. re air. : (+Þ : SF = | | 1 75 
cer BP. identity of acids, See thÞ, article 
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The 


| diſtinguilbing properties of the marine acid to that. 


principle which he calls mercurial earth. But he | 


Its combination with phlogiſton, which, of all 


it is bighl coloured from the ſame cauſe. Concerning the 
colour of this acid, and its cauſe, ſee the following addi- 


Its ce 
binat 
with 
kalis 


Witl 
tallic 
ſtanc 


ACID (MARINE). 


: The unſucceſsful attempts made by M. Mar- 
graaf, a celebrated chemiſt of the academy of 
Berlin, to combine the marine acid pure and 
crude, as he calls it, with phlogiſton, with a view 


to compoſe phoſphorus, are ſo many freſh cauſes 
of uncertainty, and additional magives to endeavour 


to illuſtrate this important IT. 
PHORUS. 


Ses Pnos- | 


6. 3. Marine acid, combined to the point + ſatu- 
Its com- ration with marine alkali, called alſo mineral or 
binations foſfle alkali, forms a neutral ſalt, cryſtallizing in | 
with al- cubes, of ble, ſaline taſte. - $ 
Lalis cubes, of an agreeable, ſaline taſte. - See COMMON 


SALT, under the article SaLT. 

With volatile alkali it forms a neutral, cryſtal- 
hed, and very pungent ſalt, This ſalt is ſemi- 
volatile, and may be ſublimed with a certain de- 
gree of heat. It is called Sa! Ammoniac. See 
AMMONfAc. 

With me— 
llc ſub- cultly diſſolved by the marine than by the vitriolic 
ſtances. and nitrous acids, becauſe the firſt has leſs affinit 
than the other two with phl 
medium of union betwixt metals and acids. 

Marine acid; when fluid, however much con- 


centrated, and aſſiſted by any heat, cannot diſſolve 


gold, ſilver, platina, or mercury, in their natural or 
metallic ſtate, or only, in a very minute quan- 
tity. It combines, however, very well and inti- 
mately with ſilver and mercury by two methods. 

One of theſe is called the dry method or cementa- 
tion, becauſe the acid then, in ſome meaſure, is | 


dry, and expoſed to the greateſt heat it is capable | 
of receiving. Se PARTING (CONCENTRATED) | 


and SUBLIMATE (CoRRosive). The ſecond 
method is called the humid way. and conſiſts in 


tous acid. See LUNA Conxza, and PRECIrI- 
TATE (Wr). 


tina, But when it is mixed with the nitrous acid, 
it forms a menſtruum called agua regis, which 
readily diſſolves theſe metals. Sze Aqua Recs. 
From - combinations of aqua regis with gold or 


platina, metallic ſalts are formed ſuſceptible of 205 ä 


tallization. See GoLD and PLATIN al. 
Pure marine acid diſſolves ſufficiently well tin, 
lead, copper, iron, zinc, and biſmuth ; and lefs 


eaſily, regulus of antimony: and it forms with 


theſe metals different falts, the properties of which 
ſee under the articles Tin, LRA D, &ct. 
. general phenomena moſt remarkable. in the 


WW: By two methods te gold an and Fhttss may be N 
ſoluble in marine a r. b e folation in aqua 
regia, and N A from that menſtruum by means 
of alkali: or, 2, by a previous calcination with tin or 
8 cat 


Marine acid. den 8 diſſolves arſenic, Re- 


1199-1 


Metallic ſubſtances are in general more diffi. 


«pare which is the 


ſeparating theſe metals from their ſolution in ni- 


This acid, when pure and maize cannot | 
by any known method diſſolve gold or pla- | 


ACID (MARINE). 
combination of marine acid and metallic matters | 
are: 

I. It diſſolves theſe dene with leſs heat and 
efferveſcence, and with fewer vapours, than ni- 
trous acid does. This obſervation is true, even 
with reſpe& to thoſe metals which it diſſolves moſt 
readily as copper and iron. | 

2. It forms with all the metals which diſſolves, 
excepting iron and copper, ſalts capable of cryſ⸗ 
tallization. The cauſe of this property is; that 
generally it takes from metals much leſs: of cheir 
phlogiſton than the nitrous acid does. | 

3. The metals with which it contracts thy 
ſtrongeſt union, as filver, lead, mercury, >and the 
regulus of antimony, are actually thoſe with which 
it unites moſt difficulty. We muſt here obſerve, 
that marine acid ſeparates ſilver, lead, and mercury, 
from the nitrous acid in which they bad been pre- 
viouſly diſſolved; and when it is once united with 
theſe metals, they adhere more ſtrongly to it than 
they did to the nitrous acid. This has given oc- 
caſion to Becker and other chemiſts to advance, 
that in marine acid, and in the laſt mentioned me- 
tals, there is more of that principle which they call 
mercurial earth, than in any other acids or metals. 
And to this abundance of mercurial earth they at- 
tribute the ſtronger connexion of marine acid with 
the mentioned metals, which are diſtinguiſhed 
from all others by the e white, lunar, and 
mercurial, : 

4. Marine acid has the ptoperty of volatilizing 
or carrying off with it in ſublimation. or diſtillation, 
entirely or partly, the metals with which it is 
united, thoſe particularly with which it forms the 
| ſtrongeſt union, as mercury, regulus of antimony,. 
| filver and lead. See SUBLIMATE {CoORRoS1ve), 
| Luna Cornea, BuTTER of manga er and 
 PLUMBUM CoORNEUM. 

5. Marine acid, though in ſome reſperts leſs 
ſtrong than the vitriolic or nitrous, forms with me- 
tallic ſubſtances, and particularly with the laſt men- 
' tioned metals, with which it adheres moſt firmly, 
metallic ſalts, much more corroſive than thoſe 
formed by the other two acids. 

6. This acid in diffolving metallic ſabſtances, 
produces a diſengagement of a gas containing the 
inflammable principle. This is particularly ob- 
ſerved in the ſolutions of zinc and iron, whofe va- 
pours are inflammable. 
nitrous acid, produces the ſame effect. Laſtly, 
marine acid diſſolves more effectually than the 
other acids, earths and ee e 


2 of cobalt, = the kme called nickel, are 
alſo ſoluble in marine acid: the ſolution of the former 
is of a reddiſh yellow colour, which is changed to green 

by ap Rep bes of heat; and the ſolution of the latter 1s: 
a deep green colour. at 


| © dts 035457 | 1 Ras 7. The 


The vitriolic, but not he 
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7. The greateſt part of theſe phenomena, pecu- | Lately, however, marine acid has been applied 
liar to marine acid, evidently proceeds from the | to ſpirit of wine in ſuch a manner, that from their 
difficulty with which it unites with phlogiſton, and | union reſults a liquor which has the diſtinguiſhing 
from the ſmallneſs of the quantity of that principle | properties of ether, and is a true marine ether. 
which it takes from metallic ſubllances. M. Beaumi, an able artiſt, and excellent obſerver, 
However, theſe phenomena, thus collected, may, | was the firſt who publiſhed that he had ſucceeded 
by being compared together, furniſh matter for | in making this combination. His method was by 
curious ſpeculations concerning the famous mer- | applying the vapours of highly concentrated ma- 
curial earth of Becker, which, according to him, | rine acid to the vapours of ſpirit of wine, by means 
is the third principle of metallic ſubſtances. Be- of a convenient apparatus of veſſels. The detail 
ſides, in 01 ſolutions of metals by marine acid, a | of this fine experiment may be ſeen in his Diſſer- 
ſingular ſmell, . reſembling the ſmell of garlic. or | tationon Ether. Mr. Woulſe an excellent Engliſh 
4 of arſenic,-is exhaled; but, according to Becker, | chemiſt has alſo improved this proceſs. See ETHER | 
arſenic contains abundantly the mercurial prin- | (Marine). bn ns | 
OE, ciple®, | TT | 1 Afterwards, an illuſtrious and learned lover of 
With oils. | The difficulty with which marine acid com-] chemiſtry + found a method of making marine 
bines with the inflammable principle, is the reaſon | ether much more eaſily, and more abundantly, by 


why this acid acts ſo little upon oils and oily ſub- | diſtilling along with ſpirit of wine the ſmoaking mz 
ſtances. . 8 i ſpirit of . Libavius, which is nothing more than nitie: 
| _ Nevertheleſs, M. Marges has obſerved ſingular | highly concentrated marine acid, charged with a rr 
yellow cryſtals, in appearance like amber, which | conſiderable quantity of tin, which it had carried up acid. 


were formed in bottles containing a mixture of | with it in diſtillation. See SPIRIT (*MOAKING) 
oils and marine acid of moderate ſtrength, which | of LIBAVvivs. | 3 
bad flood ſeveral months. | MN. Pott. in his diſſertation de acido ſalis vinoſo, 
The production of marine ether; a certain acti- and other, chemiſts, mention the mixture of ſome 
vity and colour which marine ſalts give to the | metallic ſalts, containing concentrated marine acid, 
flame of coals; the light of Homberg's phoſphorus, | ſuch as butter of antimony with ſpirit of wine. 
which is a marine ſalt with earthy baſis, formed | The phenomena which accompanied theſe mix- 
from the union of the marine acid with lime; and | tures, ſhewed that theſe ſubſtances re-acted conſi- 
other ſimilar effects; indicate that the union, of | derably on each other, and conſequently might be 
the maririe acid with the inflammable principle is | intimately combined. ee e Ts” GN 
not impoſſible, and even that it takes place in | Theſe phenomena, and particularly the eaſy pro- 
many inflances. I have myſelf made the follow- | duEtion of marine ether, by the ſmoaking ſpirit of 
ing experiment, which ſeems alſo to confirm this | Libavius, prove that the marine acid, which has 
idea. I introduced a lighted taper into a receiver | becn combined with metallic ſubſtances, is in the 
filled with vapours of a highly concentrated ma- fitteſt ſtate for its intimate combination with ſpirit 
rine acid, and I obſerved that the flame of this | of wine, and for the formation of an ether. Does 
. 6 taper, which was collected, white and almoſt | it acquire this property, by depoſiting along with 
| | | without fmoke, became in the acid vapour, long. | the metals a portion of ſome of its principles; for 
pointed, yellow, and ſmoaking, like that of turpen- | inſtance, of its mercurial earth; or by carrying off 
tine; and, what is remarkable, the flame of the | ſome of the principles of the metals? To me the 
taper ſubſiſted much longer in this vapour, than in | latter ſeems certainly the method; and that the 
the ſame receiver filled with pure air. 11 8 metallic principle which it carries off is the phlo- 
With ſpi- It appears that the inflammable principle, when | giſton of the metals. The beſt means of decid- 
rit of wine jntimately united with water, as in ardent ſpirits. | ing this intereſting queſtion, is to combine the 
| is in the favourable ſtate for combination with ma- | acid with ſeveral metallic ſubſtances, particularly 
rine acid; although many more difficulties .are | with thoſe which contain much phlogiſton and 
found in making this combination with the ma- | eaſily part with it, as. zinc, regulus of antimony, 
rine acid, than with the vitriolic or nitrous. |} tin. and iron, and then to ſeparate the acid from 
Marine acid, mixed with the ſpirit of wine in {| theſe ſubſtances; not only to try whether ether 
all proportions, and frequently diſtilled. with it, is | can be made by the acid thus prepared, but alſo to 
much leſs intimately combined than the other two] aſcertain by the other means which chemiktr 
acids, and proportionably loſes leſs of its acidity | affords, whether the acid be really by this method 
than they do. See Sriair of SALT: (Durci- combined with a portion of the phlogiſton of the 
FIED}: 4275 At” 1 i metals. Mr. Pott, as well as Stahl, affirms a fact“ 


adi. 


a. 44 


. 
* add. Ain. * 


1 The alliaceous ſmell, Leonkardi properly obſerves | line ſubſtances, in particular circumſtances; and indi- 
in this place, is produced not only by arlenic, but alſo | cates only, as he thinks, the preſence of phlogiſton. (4) 
by photphorus ot urine, and by ſeveral metallic and ſa- I F The Marquis de Courtanvaux. | 


4 - which 


0 
nities of 
marine 
acid, 


& 4. 
The affi- 


| pertics of the nitrous acid ma 
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which confirms theſe notions, and which well. de- 
ſcrves to be aſcertained ; which is, that the pro- 
be given to the 
marine by combining the latter with iron. But Mr. 
Machy has made ſome unſucceſsful attempts with 
this view, of which he has given an account to the 
Academy of Sciences, and - ſince that time, the 


| Duke d Ayen, who has reſumed this experiment 


more in the great, and who has alſo communicated 
it to the Academy, has had the ſame reſult as Mr. 
Machy. But the numerous and intereſting re- 
ſearches with which the memoirs of this learned 
and zealous nobleman are filled, have however 
furniſhed him with the diſcovery of many fin- 
gular and remarkable combinations of the marine 
acid with iron, which we ſhall mention at the ar- 
ticle iron *. | 

The affinities of marine acid, according to Mr. 
Geoffrey's table, are in the following order: tin, 
regulus of antimony. copper, ſilver, mercury. Ac- 
cording to Mr. Gellert, its affinities are placed 
thus: phlogiſton, zinc, iron, copper, tin, lead, 


* Marine acid is rendered fit for making ether, not 
by receiving phlogiſton, but by being dephlogiſticated. 
See Ether (Marine). = | 

T. The affinity of tin is greater than that of copper to 


marine acid, according to Mr. Geoffroy's Table, and 


leſs, according to Mr. Gellert's Table. I have obſerved 
that tin readily precipitates copper from this acid, and 
allo from aqua regia : Mr. Gellert is therefore miſtaken. 
The aftinities of this, and alſo of other acids to metals, 


vary in different circumſtances. Thus, for inſtance, | 


although marine acid unites generally with copper or 
with iron, preferable to mercury, or regulus of anti- 
mony ; yet if either of thele latter metallic ſubſtances 
be added to a mixture of ſea-ſalt and vitriol, green or 
blue, and conſiderable heat applied, the marine acid of 
the ſea- ſalt, diſengaged from 1ts baſis by the acid of the 
vitriol, will not unite with the iron or copper of the 
viiriol, but with the mercury or regulus of antimony, 


fire, forming mercury ſublimate, or butter of antimony. 

In Bergman's table of affinities, he gives the ſame or- 
der to marine as to the vitriolic acid. See the article Vi- 
TRIOLIC Acip. 


(++) 
7 With regard to the diſtillation of ſpirit of ſalt, by 


means of clay, although in this kingdom it is diſuſed, 


and has given place to the proceſs with oil of vitriol, yet 


as it is ſtill practiſed in other countries, I ſhall relate 


Mr. Leonhard:'s remarks on it. | 
The falt ought to be previouſly decrepitated and the 


clay dried. They are then to be ground, fifted, and 


maxed together, ,and the mixture moiſtened with a little 


water, then worked firſt with a ſpatula, then with the 
hands, till it is brought into a moderately ſtiff and uni- 


form maſs, which is then to be divided into balls about 


the ſize of a pigeon's egg, or ſo that they can paſs 
through the neck of the retort. But before they are 


put into the retort, they ought to be well dried. Authors 


differ in their directions reſpecting the proportion of the 
clay, to the falt. Some preſcribe three times the quan- 
tity of clay. But even when eight parts of clay are uſed, 
1 fourth part of the ſalt remains undecompoſed, as 
Beaume and Bergman obſerve. (chym. Exper. II. p. 73. 
and Bergman zu Scheffer's chem. Vorl. §. 26.) Pott there- 
Joreſeems to judge rightly in ordering ten parts of clay 


and along with them will be raiſed by ihe force of the 


| 


—_ 


— 


) 


tained. 
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biſmuth, regulus of antimony, mercury, arſenic. 


This Table ſhews alſo that it does not diſſolve gold, 
and that it partly diſſolves ſilver by the dry method f. 


The ſpirit of falt, or acid of common ſalt, can 


only be obtained by means of a ſufficiently power- 
ful intermediate ſubſtance, to diſengage it ſrom the 
native fixed alkali, which is the baſis of common 
ſalt. Vitriolic acid is the moſt proper and moſt 
uſcful intermediate ſubſtance for the diſtillation 
of ſpirit of ſalt It is employed, either engaged 
in a baſis with which it has leſs affinity than with 
that of common ſalt; or pure, in order to obtain 
Glauber's ſmoaking ſpirit of ſalt. 
Ordinary ſpirit of falt is diſtilled by the mixture 
of one part of common ſalt with eight or ten parts 
of dried clay, preciſely in the ſame manner as we 


have defcribed for the diſtillation of ſpirit of nitre. 


L. . 
Hov 18 
obtain 
marine 
acid. 


By means 
of clay. 


See SPIRIT of Nix RE. The ſpirit of (alt obtained 


by this method is white and not ſmoaking, although 


it may be conſiderably ſtrong, if the ſalt and clay 
have been previouſly well dried 7. | 
We may obſerve, that a ſmoaking ſpirit of ſalt 


to one of ſalt. - The retorts employed in this proceſs 
muſt be of ſtone-ware, and well coated. Two-thirds of 
their contents are to be filled with the materials; and 
the diſtillation performed in- a reverberatory furnace. 
At firſt, the receiver is not fitted with lute, becaule the 
weaker part that comes over firſt is to be put aſide, and 
a new receiver is to be applied with fat Jute, covered 
with a cloth daubed with a paſte of lime and white of 
eggs. The heat is to be raiſed till the retort 1s red)and 
continued till the diſtillation ceaſes. Inſtead of clay, a 
bole-earth is often uſed, but in this caſe, the acid con- 
tains much calx of iron. OED 3 
Hierne recommends the ſubſtitution of powdered 
talk to clay in the diſtillation of marine acid 
thod of obtaining a very pure and white acid, Never- 


* 


theleſs, it is not free from all 3 of metallic tinge, 


as Wallerius (Phys-chem. tom. II. cap. 4.) thinks. A 
good ſpirit of ſalt may be obtained from a mixture of 


as a me- 


equal parts of burnt-alum and falt, and twice as much 


clav, according to Scheffer. (Chem. Vorl. F. 26.) 9 

1 — acid lil not be expelled from theſe 
mixtures, but when there is a ſufficient moiſture 10 
carry it off, ſo ZeaumF adviſes to moiſten the reſiduum 
and repeat the diſtillation, by which more acid 1s ob- 


In the ordinary methods of diſtillation of ſpirit of 


ſalt, much of the acid eſcapes, in form of vapour, or 


probably alſo, of the gas, which this acid very-readily 
forms itſelf into; and which like other gaſes is incon- 
denſable by cold. See the fupplement, article, marine 
acid gas. Mr. Woulfe has contrived a very ingenious 
mode of diſtillation, by which almoſt the whole of the 
acid commonly loſt, may be condenſed and ſaved. See 


a deſcription of his apparatus and mode of diſtilling in 


the explanation of fig. 12. of plate 1. ſubjoined to this 
The manufacturers of ſpirit of ſalt in England now 
commonly make uſe of iron pots covered with earthen 
* 1 | 
5 or 


| ſays that the diſagreeable ſmell of ſpirit of 
ſalt may 


taken from it by repeatedly adding water 


and abſtracting it, till the acid which follows yields na 


t) 


ſmell, when ſaturated with alkali. 


5 


vittiol. ſpirit of nitre. I have tried to make this diſtilla- it touches this ſalt; and that the vapors which paſs 
| tion; and although a very violent heat was ap- | out copiouſly from the retort, by keeping the neck 
| plied, yet very .litle marine acid was procured. conſtantly wet, render the application. of the Jute 
The true reaſon of this difference is, that marine | impoſſible. When the lute happens during the 
acid diſſolves, much more eaſily than nitrous acid, | diſtillation to be deranged, it cannot be again re- 
metallic earths deprived of their -phlogilton, ang | paired.. The ſhoneft method then is to diſcontinue 
a ahercs to them much more flrongly. Hence, as the operation, and begin again, 
ſoon as the marine acid is diſengaged from irs baſis | The ſecond diff-rence betwixt the diſtillation of 
by the acid of vitriol. it applies itſelf to the mar- ſmoaking ſpirit of nitre and ſmoaking ſpirit of ſalt 
tial earth of this vitriol, which retains it with much by means of vitriolic acid, is, that water is added 
more ſtrengih than it is capable of retaining nitrous in the latter diſtillation, and not in the former. 
acid. | -| The reaſon of this is, thut the vapors of concen- 
By means To have the ſtrongeſt and moſt ſimoaking ſpirit | trated marine acid are ſo much more difficultly 


of vitfiolic of ſalt, we are obliged to employ as an interme- 
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=" means eannot be obtained by means of martial vitriol, 
of martial calcined till it becomes red, as is praQiſed for the 


much more difficultly condenſable than any others. 


The following is the procefs ä praZtiled 


by Mr, Beaume. 


Common ſalt is put into a tubulated ſtone · ware 
or glaſs retort, which is to be placed in a furnace 
for diſtilling; and to this retort a balloon is to be 
fitted, exaclly in the ſame manner as for the diſtil- 
lation of ſmoaking ſpirit of nitre. See SMOAK1NG 
 SpigiT of Nir RE. This apparatus is to be left 
till the lute is become firm; then through the tu- 


funnel, a quantity of rectified vitriolic acid previ- 


— 
— 


8 


oully diluted with a little water, equal to a third | 


part of the weight of the ſalt, is to be poured at 


ſeveral different times, and the opening is to be 


cloſed each time immediately aſter a part of the acid 


\ has been added. 


it is finiſhed, the {ſpirit of ſalt is to be collected in the 1 


As ſoon as the vitriolic acid is added, we ſee | centration. 


white vapours paſſing from the retort into the re- 
ceiver. Theſe are the fmoaking ſpirit of ſalt which 


this acid diſengages, even without fire; for which 


reaſon theſe firſt vapours ought to be allowed to paſs, 
before the fire be kindled; which ought not to be 


ati. ani. 


N 


reaſon of this is, that vitrioſic acid Mietigalies he 
acid of common ſalt without heat, and as ſoon as 


contain Glauber's ſalt. 
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condenſable than thoſe of nitrous acid equally con- 


acid, or diate the pure vitriolic acid, as Glauber has prac- | centrated, that if well concentrated vitriolic acid, 
Glauber's tiſed. But this operation, eſpecially when we | and decrepitated common ſalt be employed, almoſt 
eng would have ſpirit of ſalt highly concentrated, is | all the ma ine acid would be diſſipated in vapours 
ſalt, very difficult and laborious, becauſe the vapours are | which would be loſt, and ſcarcely a 1 th, non 


tity of liquor would be obtained. 


Ii is probable that there exiſts in marine, as alſo 
in nitrous acid, a ſubtle, volatile, and gaſſy part, 


which cannot be condenſed- into i liquon, without | 


being combined with water or with air, and which 
makes with the latter a kind of efferveſcence; 3 


for it is certain that the contact“ of air renders the 


vapours of theſe acids, eſpecially of the marine, 
much inore thick and ſenſible. Theſe marine acid 


| Yapours are not viſible in a phial partly filled with 
bulated opening of the retort, by means of a glaſs 


marine acid, while the communication with the ex- 
ternal air is excluded; but upon admitting this com- 
munication, they appear in the form of a thick 


white miſt. We fhall ſee at the article gas, that 
the marine acid may entirely aſſume this form, and 


that by condenſing this acid gas in water, we may 
obtain an acid in its higheſt poſlible degree of con- 


E 


The reſiduums of the diſtilations of ſpirit of ſalt 


In chat of the diſtillation 
by means of clay, this falt is confounded with much 


earth, and difficultly obtainable, But the reſi- 


duum of the diſtillation by vitriolic acid is pure 


done till they are conſiderably diminiſhed, other- Glauber's ſalt. * This ſalt appears a white ſaline 10 
_ wiſe the diſtillation would go on too faſt at firſt, and | maſs at the bottom of the retort. It ought. to be diſc 
the veſſels. might be broken. calcined in a crucible, that any remaining acid may 2 

A very little fire is to be kept up in the furnace, | be expelled, It is then to be treated by ſolution, ” 
and only as much as is neceſſary to continue the | filtration, and cryſtallization. | 4 
diſtillation. Laſtly, the diſtillation is to be con- By this diſtillation, Glauber firſt diſcovered the er 
ductted to the end with the ſame attentions which 


we directed for ſmoaking ſpirit of nitre; and when 


ſame manner. - - 


at. OY 


ſalt which he afterwards examined, and called al 
mirabile. This name is ſtill continued; ſo that it 
is now called al mirable, ſal mirabie Glauberi, or 


ne | bros and 10 2 SALT of GLAUBER, 
Betwixt this proceſs and that by which a ſmoak- | 


]. Dulcihed ſpirit of ſalt is made by mixing this f. 6 

ing ſpirit of nitre is obtained in Glauber's manner, | acid with twice its weight of rectified ſpirit of wine, Dulcifel 

two eſſential differences may be perceived. The and digeſting this mixture during a month, or by ſpirit oſ 
firſt is, that in this diftillation the vitriolic acid is: |. diſtillation. alt. 


not added'till the veſſels are arranged and luted; As this acid has much leſs en than the 


. and. hence 2 tubalated retort is neceſſary T he.] vitriolic and nitrous acids to combine with inflam- 


5 8 mable 


6. 
eie 
pi rit 0 
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mable matters, it cannot be ſo well dultified as 
they can by ſpirit of Wige. | 


Authors, differ. much concerning the methods 


of dulcificatiom The proportions are from two 


to hye or ſix parts of ſpirit of Vine to one part of from the liquor. The quantity of marine acid 


ſpirit of falt. Some authors do not ſay, whether 
the ſpirit of ſalf ought to be concentrated and 
ſmoaking, or not; others require that a ſmoaking 
ſpirit ſhould be employed. Laſtly, ſome direct 


the diſtillation of the mixture, and others are con- 


tented with a ſimple digeſtion. But in whatever 
manner the operation is performed, the acid re- 


mains crude, and not much dulcified : hence dul- 
cified ſpirit of ſalt is not uſed in medicine; for | 
its virtues do not eſſentially differ from thoſe of 

dulciĩfied ſpirit of nitre, which is infinitely milder“. 


Marine acid, although. very concentrated and 
very ſmoaking, does not produce, when mixed with 
ſpirit of wine, but a very inconſiderable heat and 


_ efferveſcence, and much inferior to thoſe occa- 


fioned by vitriolic acid, and ſtill more by nitrous 


acid; which difference proceeds from the little 


6.x, 
How to 
aſcover 


=, uan- 
Wy of the 
marine 
acid. 


action marine acid has upon the principles of 


ſpirit of wine, when it is only in the 1 de- 


gree of concentration; for It is quite a different 


thing, when it is in the ſtate of the ſpirit of Liba- 
vius, and fit to make a marine ether]. _ 
. Theſe two ſubſtances are but little altered by 


being mixed together, for Mr. Pott having com- 


bined a dulcified ſpirit of ſalt with an alkali, ob- 
tained: a regenerated ſea-ſalt, which decrepitated 


upon hot coals, and precipitated lead and ſilver 


from their ſolutions in nitrous acid into corneous 
metals. Nevertheleſs, we are certain that a part 
of the marine acid contracts an union, and even 
an intimate union, with ſpirit of wine: for Mr, 
Pott relates, that having diſtilled to dryneſs the 
thick matter remaining after the moſt fluid and 


volatile part of the mixture had been ſeparated, 


he found a black, reſiduous coal, which cannot 
be obtained by diſtilling any of theſe two mat- 


ters ſeparately. [M] See ErRHEN (Marine). * 


[Ai] The beſt mode of diſcovering the pre- 


ſence of marine acid, combined or uncombined, 


| in mineral waters, or other ſubſtances in ſolution, 
the preſence. 


is by adding to the liquor to be examined a few 
drops of a ſolution of filyer in nitrous acid. 


* Selman (Inſt, Chem. $.7 i.) relates that having mixed 
one part of {moaking ſpirit of {alt with three fourths of 


ſpirit of wine, cry/tals ſeparated, and that by diſtilla- 


tion of the mixture, he obtained an acid liquor which 


did not eaſily unite with water, but when rectified with 


alkali, was not inflammable. 


(+#) | 


＋ There are alſo other metallic combinations with 
marine acid that are applicable to the dulcification of 
this acid; as corroſive ſublimate, butters of arſenic, zinc, 
and regulus of antimony, marine ſalts of iron and of 
manganeſe, I think it probavie that in all the:e in- 
ſtances in which the marine acid is fit for the procels of 


0 


1 * ] 
| 
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If any marine acid is contained, it will be pre- 
, Gpitateld along with the ſilver, forming the com- 


$ 


 ſolublg in water, is thus almoſt totally ſeparated 


in a given quantity of mineral water or other li- 
quor to be examined, may be alſo aſcertained, 
by drying and weighing the luna cornea pro- 
| duced: for according to Bergman's experiments, 

(De precipitatis metallicis) 133 grains of dry luna 
cornea contain 100 grains of ſilver, and 33 grains 
of a concentrated marine acid. Mr, Woulfe's 
experiments (Phil. Tranſ. 1776, part ad.) enable 


contained in luna cornea, For, according to 
this accurate chemiſt, luna cornea dryed by a heat 
not great enough to melt it, contains about three 
parts of filver and one part of marine acid; and 
this part of marine acid he found was capable of 


ſalt of Sylvius. | | 
Marine acid has been obſerved to have much 

leſs evident action on inflammable matters than 

the vitriolic and nitrous acids; and the followers 


named acids, according to a rule of theirs, that 
the attraction of a body is encreaſed, or its union 
facilitated, to another, if the former be already 


ter analogous. The late diſcovery however, by 
Scheele, of that ſingular modification of marine 
acid, called dephlogi/ticated marine acid (lee the 
following article) has obliged theſe ſame theoriſts, 


of phlogiſton in conſiderable proportion in com- 


from the above modification, by the epithet phlo- 
giſticated. Whether their theory be juſt or not, 
it is generally affirmed that marine acid has leſs 
ation 'on inflammable bodies, and more upon 
metallic calxes, which are ſuppoſed to be diveſted 
of inflammable matter, than the vitriolic and ni- 
trous acids, eſpecially than the latter. But M. 
Corneite & maintains that the marine acid has as 
ſtrong an attraction to inflammable matter as the 
vitriolic, and even ftronger, and that the only 


»„— 


. 


dulcification or formation of ether, it is always in the 
ſtate called dephiogiſticated, and that it then acquires the 
faculty of combining with ſpirit of wine. See the fol- 
lowing article dephlogiſticated marine acid. (++) 

1 Gmelin relates that by diſtilling a mixture of five 


two parts of water, he obtained a completely dulcified 


ſpirit of ſalt, and an imperfet ſweet ſpirit of vitriol, 


upon rectification. 


9 Mem, de Acad, ces Sc. Paris 1780. 


M 


pound called luna cornea, which being very little 


reaſons why this attraction is not manifeſted, are, 


us better to know the ſtrength of this marine acid 


forming with ſalt of tartar two paits of cryſtallized 


. #; 
The action 


of marie 
| nitro 9d. acid on in- 
of Stahl have thence inferred, that it contains a flammable 


leſs proportion of phlogiſton than the two laſt matters. 


united with ſome portion of the latter, or of mat- 


to abandon their rule, and to admit the exiſtence ' 


mon marine acid, which they now diſtinguiſh 


parts ſalt, twelve parts ſpirit of wine, and four parts cf 
vitriolic acid, to which he-had previouſly added one cr 


that 


— 
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lic acids on balſams and oils. 
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weak ſtate, ol be procured ſo concentrated 
as the vitriolie acid; and alſo, that it is oſten 


combined already with ſome inflammable matter, 


by which its attractive power is diminiſhed. He 
affirms that when the marine acid is conſiderably 
concentrated, ſo that its ſpecific gravity is to that 
of. water, as 19 to 16, it attacks ois with heat and 


e fferveſcence, renders them black and thick, and 


reduces them to a kind of coal. 


Mr. Haſſe has made experiments with a view 


to inveſtigate the action of the marine and vitrio- 


drachm of each of theſe oily fluids, two drachms 


of ſmoaking ſpirit of ſalt, and after they had 


ſtood ſometime, and been ſtirred together, he 
added water, and by weighing the remaining 
r which ſeparated from the aqueous fluid, 
ed the encreaſe of its weight. By this 
found that one drachm of Canada-hal/am 
ne ſcruple; balſam of copaiba, nineteen 
Mis: ſtorax. and Venetian turpentine, one ſcruple 
each; Dippel's animal oil, two drachms; aſphal- 


„ tum, eighteen grains; and that eſſential oils of 


| Nenad, 
on the ſolu- 
tion of gold 
by nurine 
acid. 


the nitrous acid on the marine, by which the 


aniſe-ſeed, benzoin, bergamot, coriander, and many 
others, were not in any reſpect acted upon or 
altered. ¶Crell's chem. annal. 1786. 7 Stuck.) 


The action of the marine acid on oils and other 


inflammable matters is more conſpicuous, when 
this acid is reduced to the ſtate of gas. See Gas 
(marine acid.) 
The marine aci 
of geld; and to enable it to effect this purpoſe, it 


muſt be modified either by being converted into 


dephlogiſticated marine acid, or by addition of 
ſpirit of nitre; which latter mixture called aqua 


regis, is the common ſolvent of this metal. It 


is the opinion of the maintainers of the doctrine 
of phlogiſton, that this quality of diſſolving gold 
18 given to this acid, merely by the operation of 


former takes from the latter fuch a portion of 


phlogiſton, as converts the marine acid into the 
dephlogiſticated, which is known to diſſolve gold 
Other chemiſts, 


without addition of the nitrous. 
who reject the doctrine of Stahl, explain theſe 
changes on the marine acid, merely by the intro- 


duction of a portion of pure air, which the acid 


receives either from the manganeſe with which the 
dephlogiſtication of the marine acid is effected, 
or from the nitrous acid which abounds with this 
air. When gold is mixed with ſuck a quantity 
of other metals, that it may be calcined along 


with them, it becomes thereby capable of ſolu- 


tion, in the common marine. acid *;. for the me- 


* Brandt's Experiments on marine acid; Swediſh 


Tranl. for 1783 · 


d is the moſt powerful ſolvent 


| 
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that the marine acid is always in a comparatively | 
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tallic calxes contain this air which ſeems necef- 
ſary zo enable the acid to eſſect the ſolution of 


| gold. Bucholz ſays, that marine acid diſtilled 


He mixed with one | 


6 * 


has the ſame effect as manganeſe has, e 


N | 


from lapis calaminaris diſſolves gold. As this mi- 
neral is known to contain pure air, It 1 


giſticating the marine acid. Even the vitriolie 
acid when dephlogiſticated, is ſaid to diffolve 
gold. But Mr. Weſtramb, who affirms this fact, 
has not yet publiſhed his experiments, nor the 


mode by which he has effected this dephlogiſtica- 


tion f. | | 
There is however a fact diſcovered by Dr. 


Priefiley, which does not correſpond with either 


of the above-mentioned theories, which aſcribe the- 


faculty of diſſolving gold, that the acids acquire by 


being mixed, to the converſion of the marine acid 
into the dephlogiſticated marine acid. For by throw- 
ing a phlogiſticated nitrous vapour into ſpirit of 
ſalt, he formed an aqua regis, which was found to 
be a very powerful ſolvent of gold, and even more 
effectual than the aqua regis which is commonly 


prepared by employing the nitrous acid in a con- 


crete and leſs phlogiſticated ſtatef. The, ſuperi- 
ority 'of this aqua regis ſeems to ſhew, that the 
action of the nitrous acid in this compound, is 
not confined merely to the dephlogiſtication, 
which it effects upon the marine acid; otherwiſe 


a dephlogiſticated nitrous acid would be more 


effectual, than the phlogiſticated nitrous vapour. 
There is indeed a quantity of dephlogiſticated 
marine acid produced and expelled, when the 
two acids are mixed; and as heat, efferveſcence, 
and an intenſity of colour always accompany 
their mixture, it is evident that ſome action and: 
change do take place. The production and ex- 


pulſion of the dephlogiſticated marine acid are in- 
dicated by the ſmell, which the compound acid 


acquires, and are proved by the mixture being 
made in a diftilling apparatus, by which the va- 
pours or gas called dephlogiſticated marine acid 


may be received, as M. Berthollet has ſhewn Mem.. 


de Acad. des Sc. Paris 17185. 


But the expulſion of the deplogiſticated part 


muſt evidently tend to produce an oppoſite effect 
upon the remaining mixture, or the aqua regls ;. 


and accordingly this acid not only gives every. 
indication of being ph/ogiſticated, but this ſeems. 
to he the only ſtate in which the mixture can ſub- 


ſiſt. For if colourleſs nitrous acid be employed, 


the ſame action takes place, but in a greater 
degree than when a red nitrous acid, or even. 
than when the red vapours themſelves are uſed, as 
in Dr. Prieſtley's method; and the production of. 
dephlogiſticated marine acid is then more conſider- 


| +. See Extract of a Letter from Weſtrumb in Crell's | 
Annal. 1785. | | | 


+ Experiments and. Obf. ILL 219. 
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of marine 
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F. 6. 
The affint- 
ties 0 
this acid in 
tie dry way 


metals, have a different action in the dry way, 


- five ſublimate is decompoſed by all metals, when 


; 6. N 
M X. 
acid cor- 


rodes glaſs. | 


of aqua regis is rendered fit for the ſolution of gold, 


affinities between the metal and the vital air of the 


alkali, The pure or cauſtic volatile alkali preciy | 
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able; ſo that however apparently dephlogiſlicated 
the nitrous acid is when employed, it becomes 
phlogiſticated in the mixture; which, when formed, 
ſeems to conſiſt of common marine acid, nitrous | 
acid, and a conſiderable portion of nitrous gas. 
Aqua regis has not the characteriſtic property of 
the dephlogiſticated marine acid, namely, that of 
deſtroying vegetable colours; and for theſe reaſons, 
Mr. Berthollet, obſerves that Bergman's expreſſion 

is not accurate, when he ſays, that the marine acid 


by being dephlogiſticated by the nitrous acid; for 
in fact, no ſuch dephlogiſticated acid remains in the 
mixture, or can ſubſiſt in it. Berthollet thinks that 
the ſolution is effected by a concurrence of mutual 


_ 


two acids. But the mode of operation of theſe ſub- 
ſtances on each other-has not yet beenfully explained, 
Bergman has aſſigned the fame order to the afh- 
nities of marine acid that he does to-the vitriolic 
and nitrous acids; ſee the article vitriolic acid. 
He obſerves however that the affinities of the ma- 
rine acid are leſs diſtinctly exerted than thoſe of 
the vitriolic, in ſome caſes, The ponderous earth 
occupies the firſt place in the column, for when 
this earth is diſſolved in marine acid, it cannot be 
precipitated by cauſtic fixed vegetable alkali. Pure 
vegetable alkali expels the mineral alkali, and this 
latter expels lime. 


volatile alkali unite intimately together in a certain 
proportion with marine acid, and form a triple ſalt. 
Mild volatile alkali diſpoſſeſſes calcareous earth 
from its union with marine acid, but it effects this 
decompoſition by means of a double affinity, of the 
gas to the earth, and of the acid to the volatile 


pitates metals. | 
The marine acid is generally reckoned inferior 
to the vitriolic and nitrous acids in its affinity to 
the ſubſtances which acids diſſolve. But ſome in- 
ſtances occur, in which the vitriolic and nitrous 
acids give place to the marine. Theſe will be men- 
tioned at the article nitrous acid (A), in the ſection 
which treats of the affinities of this acid, compara- 
tively with thoſe of the vitriolic and marine, __ 
Bergman mentions with regard to his column 
of affinities for this acid in the dry way, that he 
has aſſigned the ſame order to the marine acid, 
that he has done to the vitriolic acid; but that he 
has done this rather from conjecture than from 
experiment. He further obſerves, that it is pro- 
bable, that the volatile metals, and alſo the other 


—  —— 8 


from what they have in the humid way. Corro- 


heat is applied. 5 
Homberg obſerved that marine acid corroced 


Lg: ] 


glaſs. Dr. Priſiley found that this property was | 
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encreaſed by confining the acid in tubes hermeti. 


cally ſealed; and that it is exerted not only on 
flint glaſs, but alſo on common green glaſs, al- 
though the quantity of abraided matter was much 
more copious in the former, and alſo conſiſted 
principally of the lead, which enters into the com- 


poſition of this ſpecies of glaſs. Marine acid gas, 


being encloſed in a glaſs tube, and expoſed to heat 


during ſeveral weeks, was found to have formed 


an incruſtation on the glaſs, and to be ſo dimi- 
niſhed in bulk, that only ith remained, of which 


was phlogiſticated air . 

Marine acid is generally of a yellow or reddiſh 
yellow colour, which Macquer thinks eſſential to 
it, as he mentions this colour as one of the marks 


colour of which is more red and leſs yellow than 
that of the marine acid. The yellow colour of 


tained in it; and it is certain that the marine acid 
in commerce contains a conſiderable mixture of 
iron, and that iron does communicate and heighten 
this colour. Brandt maintains that this colour 
does not always proceed from iron, becauſe it con- 
tinues after repeated rectifications. He adds that 


a yellow colour may be given to clear marine acid 
| by boiling it with earth of alum, (Brandt's Expe- 
Lime ſeparates from this acid | 1 
magneſia, volatile alkali, and metals, Magneſia and 


riments on Alkalis in Swed. Mem. 1756.) 


Dr. Prie/tley's very intereſting experiments on 


the marine and nitrous acids, give the fulleſt illuſ- 
tration that the colour of theſe acids is not eſſential. 
(Exp. and Obſ. on Air, Vol. III. and Exp. and 


Obſ. on Natur. Phil. Vol. I. p. 78.) The late ob- 


ſervat ions of Scheele, and other chemiſts, have fully 
confirmed this truth. 


one half was abſorbed by water, and the other half 


„ 
On the co- 


lour of ma- 


by which it is diſtinguiſhed from ſpirit of nitre, the "* — 


this acid has been generally attributed to iron con- 


Dr. Prięſtley thinks that the colour of marine 


acid proceeds generally, if not always, from an 
impregnation of ſome earthy matter. He com- 
municated a yellow colour to it by digeſting it 


with calcined oyſter- bells, with calcined - magneſia, 


with p:pe- clay, or with pounded glaſs ; but not with 


wood-aſhes, from which the air had been expelled 
by heat. | | 


He diſcovered that the yellow colour of ſpirit of 


ſalt could be diſcharged by flowers of zinc, by a 


coal of cream of tartar, or moſt effeQually by liver 


of ſulphur ; but not by ſalt of tartar; and further, 
that the colour which had been diſcharged by liver 
of ſulphur, might be reſtored merely by expoſure 
to air, in which caſe, the air with which the acid 
had been in contact, was conſiderably vitiated, 
This reſtoration of colour did not ſucceed with the 


flowers of zinc. 
In the ordinary methods of obtaining ſpirit of 


falt, it does ,not exceed the ſpecific gravity of 


+ Prieſtley's Exper, and Obſ. on Natur. Phil, I. p. 92. 
M 2 1.187, 


| acid which had been deprived of its colour by _ 


§. 9. 
The ſpecific 
gruvity of 
marine 
acid, 


— 


much water, as could lower the ſpecific gravity of 13 


liquors formed in the ſame manner by the con- 
denſation of marine acid gas in water, but with 
different proportions of water, feems to me a fur- 


twice as denſe as water. 


Prieſtley was ſaturated with gas, or contained the 
leaſt poſſible proportion of water; and accord- 
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1.187, according to Beaume, and of 1.190 ac- | 
cording to Bergman but by Dr, Prie/tley's mode of 
condenſing the marine acid gas in water, it may 
be got ſo much denſer that its ſpecific gravity 1s 
about 1.500; and its ſtrength or degree of acidity 
is probably hve or fix times as great as that of the , 
ſpirits obtained in the ordinary way. 
Ok this ſtrong ſpirit, made in this manner by 
Dr. Prieſtley, two thirds in bulk were water uſed | 
for the condenſation :: and he juſtly infers, that 
the marine acid gas, thus condenſed, muſt be 
Mr. Kirwan found in 
his experiment (fee page 8 of this work) that the 
denſity of the marine acid gas when condenſed by 
water, was more than thrice as great as that of 
water. The reaſon of the difference of theſe re- 
ſults may be aſſigned, to the different denſities 
of the ſpirits obtained in the two experiments, 
that is, to the different proportions of water 
uſed in the condenſation and contained in 
the ſpirits procured. The acid- liquor of Dr. 


ingly its ſpecific gravity was 1.500. But Mr. 
Kirwan's acid liquor was much weaker, the ſpe- 


cific gravity being only 1.225. Now, according | 


to the analogy of mixing all other concentrated 
acids with water; a conſiderable condenſation muſt 
have ariſen from the union of the acid with as 


Dr. Prie/lley's ſpirit of ſalt to that of Mr. Kirwan's. 
And this difference in the denſities of the two acid 


ther proof, added to thoſe mentioned in the article 
acids, that an encreaſe of denſity does actually 
take place, in this, as in all other analogous in- 
ſtances, notwithſtanding Mr. Kirwan ſuppoſes the 


- contrary, and has founded his reaſoning relative 


| ſolid or dry acids on this ſuppoſition. - 


§. 10. 
A table of 
the compa- 
—_ f 

rengih o 
acids of 
different 


denſi ties. 


valent in ſtrength to each other. 


to the inveſtigation of the quantity and denſity of 

Mr. Kirwan has canſtructed a table to ſhew the 
abſolute quantity of ſolid acid contained in ma- 
rine acids of different ſpecific gravities. Al- 
though his concluſions in the inveſtigation of the 
quantity of real or ſolid acid, have been queſ- 
tioned, (ſee p. 8.) yet, we may conſider his table 
as uſeful in ſhewing the relative ſtrengths of acid 
liquors of different ſpecific gravities. 
In the following table, the form of which is 


altered from Mr. Kirwan's, the firſt column ex- 


preſſes the ſpecific gravity of different marine acid 

liquors, the ſecond column repreſents the quan- 
tities or weights of each liquor, which are equi- 
Mr. Kirwan 


ſuppoſes that each quantity of liquor contains 


48 1 grains of his real or ſolid acid. But it may 


5 
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as may be ſubjected to actual experiment, by ſay- 
ing, that each quantity of acid liquor in the fol- 
lowing table contains, according to Mr. Airwans 
experiments, as much acid as is ſufficient to 
| make 16478 grains of marine ſalt of vegeta- 


ble alkali, called commonly ſalt of Sylvius, or 
139 15 fr. of common ſalt, when thefe neutral ſalts 
are perfectly dried: Or, if we would compare 
theſe acid liquors with another acid of known 
denſity, it is ſufficient to know, that according to 
Mr. Kirwan's experiments, each quantity of acid 
liquor in the following table, is capable of ſatu- 
rating as much fixed alkali as 87 18 grains of oil 
of vitriol, of the common ſpecific gravity. in Eng- 
land, viz. 1.844. Thus for inſtance, 9875 grains 
of a ſpirit of ſalt of the denhity of 1. 497 are equal 


— 


other ſpirit of ſalt of the ſpecific gravity of 1.282 ; 
and theſe 982; grains are capable of forming, 


| when ſaturated with the vegetable fixed alkali, 
| 16425; grains of falt of Sylvius, or of ſaturating 


as much vegetable alkali as 87 7 grains of oil of 


Mr. Kirwan's eſtimates, conſiſt of 48 Fs grains of 
| his real ſolid marine acid, and 50 grains of water. 


915 e 98. 7 
„, on B88 cn , 
1. 196- - < | - = - 198. 7 
— = - - 248. 7 
EE: 1 1. 132 =» = - = - 298. 7 
1. 109- = = | = =- = 348. 7 
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Nr. Kirwan has endeavoured to aſcertain the 


and has reduced theſe quantities into tables, 
from which the following table is collected. The 
firſt column names the ſubſtances diſſolved; the 


ſolid acid. The quantity of any of the acid 
liquors of the denſities given in the former table, 
which is equal to theſe 100 grains of his ſolid acid, 


the denſity of 1. 122, is equal to 100 grains of 


his real acid; ſay, as 48.7 (the eſtimated quantity 


of real acid) is to 298.7 (the number in the ſecond 
column correſponding to the ſpecific gravity 1.122} 
fois 100 to a fourth number, (613 #&) which will 
expreſs the number of grains of an acid of the 
-ſpecific gravity of 1.122 that are equal in ſtrength 
to the. 100 grains of the eſtimated ſolid acid. 
The quantities then of the following ſub- 


| ſtances which are capable of being combined with 


be more uſeful to give ſuch points of compariſon, 


| a quantity of marine acid equal to 100 grains of 
| x | a Mr. 


in ſtrength of acidity to 148 & grains of an- 


vitriol of the denfity of 1.844; and. according to 


F. 1 


quantities of alkalis, earths and metals, which Propor- 
are diſſolved by a given quantity of marine acid, tionable 

| quantities 
of different 
ſubſtances 
| | | which com- 
ſecond column ſhews the quantity of each of theſe bine with « 


| which may be combined with a quantity of any given 77 
ſpirit of ſalt equal to 100 grains of his real or 40 4 


Tine dc 


may be found by the rule of three: thus, if it 
were required to find how much acid liquor of 


Io 


ma 
id. 


b. 
Refe 
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| Gtion that theſe ſubſtances are pure, that is de- 


ma- | 
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Mr. Kirwan's eſtimated ſolid acid, or 613 1 grains 


of a ſpirit of ſalt whoſe ſpecific gravity is to water | 


as 1.122 to 1, are given as under, 


Vegetable fixed Alkali - 215 grains 


Mineral fixed Alkali - 158 
Calcareous Earth 8g | 
Volatile Alkali- 79 N 
Magneſia- = - =. »- 71 [ 
Farth of Alum - = |= 55 
IQ. -: -..- 1483 | 
Copper = - 26g 
% © +. 5 5 T0 
Lead - - - 400 
Silver = = 420 
Mercury - - - 438 
Line 4312 
Beach os it 44S. 
ſy | 3101 
CCCP 
| : 310] 
Cobalt - - - 370 


Regulus of Antimony - 198 
| Regulus of Arſenic — a 2g0* 3 


It is to be obſerved, firſl, that the quantities 
aſſigned for alkalis and earths, are on the ſuppo- 


prived of any gas or water; and ſecondly, that 
with regard to the metals, the quantity of acid 
aſſigned is what remains combined; for generally 
a larger, ſometimes a much greater quantity of acid 
is required for the ſolution of the metal; a great 
part of the acid being diſſipated and volatilized, 


and perhaps even decompoſed, | 
Mr. Kirwan thinks that the order and relative | 


degrees of affinity of the marine acid to the ſe- 


veral ſubſtances mentioned in the table are ex- 


preſſed by the ſame numbers, which expreſs the 
quantities that may be diſſolved by a given quan- 
tity of acid liquor. „ | | 

But whether this rule is to be adopted, is a 
queſtion not yet aſcertained by a ſufficient num- 
ber of experiments. „ ; 

The compounds formed of the marine acid 
with different baſes, alkaline, earthy and metallic, 
together with the proportions of the component 


parts, and circumſtances attending the ſolution | 


and combination, will be treated of at the arti- 
cles of the ſeveral baſes. Alſo the articles de- 
phlogiſticated marine acid, and marine acid gas, 
will throw much light on the nature and proper- 
ties of the marine acid, (4) | 


1 The numbers marked t ſhew the affinity when 
the. metal have been firſt dephlogiſticated by nitrous | 
acid. RS 8 

© 6 | 
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Ac (DEPHLOGISTICATED MARINE.) 


rine acid, which is in ſpecific gravity a fourth 


wh 


— 


— — 


or, Aerated Muriatic Gas. ( 
Among the many diſcoveries with which the 


late Mr. Scheele has entiched modern chemiſtry, 


one of the moſt curious, and moſt important with 
regard to the light it throws on the conſtitution of 
acids, is the modification of the marine aeid, 


which he, conſiſtently with his theory, has diſtin- 


guiſhed by the epithet, dephlogiſticated. 


In order to prepare this dephlogiſticated ma- 


part heavier than water; pour it into a glaſs re- 
tort in which one part of powdered manganeſe 


bad been previouſly put; apply a receiver whoſe 


contents are equal to twelve ounces of water, but 


in which only two drachms of water are put; and 


place the retort in a ſand bath without any lute or 
other joining of the receiver to the retort, than 
ſome brown paper wrapped round. In about a 
quarter of an hour, the receiver appears full of a 
yellow vapour. This receiver is to be removed, 
and another applied containing a ſmall quantity 


of water as before, and this is filled with the 


ſame kind of yellow vapour, and in this manner 
the receivers are to be changed till the quantity 
of vapour obtained is ſufficient for the purpoſe 


| wanted, . For it is this vapour which 1s the de- 


phlogiſticated acid, and the ſmall quantity of 


water in each receiver, is added merely to con- 


denſe any portion of the marine acid which may 


paſs over in its own ſtate, unaltered, To prevent 


much of the acid from thus paſſing over, the neck 


8. 


1 ; 
| rine acid, takethree parts of a concentrated ma- Proceſs 


Jor obtain- 


ing it. 


of the retort is placed pointing upwards, ſo that 


any drops of the common marine acid, which 
may there happen to be condenſed, may fall back 
into the retort. | 


In this operation, the marine acid attacks 


and diſſolves the manganeſe with efferveſcence, 
and. the vapour, which is expelled, has the ſmell 
of aqua regis, is very pungent, and. affects the 


| lungs very diſagreeably. This vapour does not 


readily unite with water, and when it is united, 
which it does in ſmall quantity, it ſcarcely com- 
municates to the water any acid taſte. By being 
kept ſtanding twelve hours over a quantity of 


water, g of the vapour were abſorbed, and the re- 


ſiduum was found to be common air. The va- 
pour obtained muſt be preſerved from the air, and 


for this purpoſe, the belt receivers are cylindrical 
bottles with glaſs . into which a little wa- 


ter had been previouſly put to abſorb the marine 


| acid, or marine acid gas that may come over with 
the dephlogiſticated vapour. When the action of 
this vapour upon any ſubſtance is to be examined, 
the ſubſtance is to be put into the bottle ſo as to 
to be 
placed 


remain in contact with the vapour; or 


1 
The pro- 
perties of 
this vapour. 


Applied to 
bleaching 
_ Ainen, 


* 


Placed in a glaſs tube, which is ſuſpended or 


bottle, 8 5 
The following properties of this vapour, and 
effects on different ſubſtances have been obſerved. 
1. It has a yellow colour, ſometimes inclining to 


red, and ſometimes rather greeniſh, Its ſmell is 


the ſame as that of aqua regis, and is very pun- 
gent, and ſuffocating. | 


2. It extinguiſhes fire, and kills animals, 


3. It unites with water rather more eaſily than 


calcareous gas or fixed air does. Berthollet* en- 
deavoured to find a commodious method of com- 
bining it with water, without expoſing the ope- 
rator to breathe it. For this purpoſe he applied 
to the retort containing a mixture of marine acid 
and manganeſe, an empty bottle, and then ſeveral 
other bottles filled with water, communicating 
one with another by bent tubes, ia Mr. Woulfe's 
mode of diftillation, and he ſurrounded theſe 
bottles with ice. When the water in the bottles 
was ſaturated, the gas became concrete and in this 
ſtate, deſcended through the liquor to the bot- 
tom of the veſſel: but with the gentleſt heat, 
this concrete ſubſtance roſe in bubbles, and en- 
deavoured to eſcape in form of gas. The ſpecific 
gravity of the ſaturated water is to that of diſ- 
tilled water, when the thermometer was only 5® 
above the freezing point, as 1003 to 1000, 
This impregnated water has not an acid, but 
an auſtere taſte, and has the ſame action as the gas 
or * but in a weaker degree. | 
4. 


t deſtroys all vegetable colours. It does not, 


like acids, redden litmus and ſyrup of violets, 
but renders them white; and it has the ſame effect 
on dyes. It bleaches yellow wax; and on ac- 
count of this whitening property, it has been 
applied ſucceſsfully to the bleaching of linen, which 
it ſpeedily accompliſhes; and may be uſeful, in 


this branch of manufacture, in caſes where ex- 


pedition is preferred to economy. The colours 
thus deſtroyed cannot be again recovered by al- 
kalis or other means. | . 

It does not however affect all vegetable colours 
in the ſame manner and degree. The colouring 
matter of Brazil wood and ſome green paris of 
plants retain a yellow tint. The leaves of ever- 
greens reſiſt long the action of this gas, and at laſt 


only acquire the yellow colour which they receive 


by a long expoſure to air. In general, the 
changes of colour induced on vegetable matters 
are ſimilar to thoſe which they ſuffer from a long 
expoſure io air. The gas which has been applied 
to diſcolour theſe ſubſtances, is itſelf thereby con- 
verted into common marine acid. Mr. Berthollet 
has obſerved that the addition of alkalis does not 
prevent, but rather promotes the difcoloration of 


* Rozier's Journal May 1775. 
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| | vegetable ſubſtances; and therefore he recom- 
fixed to the ſtopper, and thus introduced into the 


mends to add a fixed alkali to the impregnated 

water, in which linen is to be ſteeped a few hours 
in order to bleach it. 

5. This gas thickens oils and animal fats; and it 

| communicates to corks and bladders the ſame yel- 

low colour, which they receive from the fumes of 


{ nitrous acid, Inflammable ſubſtances reduce this 
| vapour to the Rate of common marine acid, Light 
is faid to produce the ſame effect. | . 
6. This gas and impregnated water unite with 


fixed alkalis and with calcareous earth, but with- 
out any ſenſible efferveſcence; and by this union 
they loſe their peculiar ſmell and colour, Mr. 


} Berthollet boiled in a retort, to which a pneumatic 


apparatus was fitted, ſome of this dephlogiſ- 
ticated marine acid liquor together with .mineral 
alkali, and he obtained a good deal of elaſtic 


cated from the alkali, ſome was the air contained 


than atmoſpherical. The ſalt that was produced 
was common ſalt. When the ſame liquid de- 


became more and more pure. It ſeems from theſe 


common marine acid, and that the expulſion of pure 
air accompanied this change. Yolatile alkali even 
when cauſtic, occaſioned an efferveſcence with the 
dephlogiſticated acid, and the gas produced is 
neither pure air, nor calcareous ig His a pe- 
culiar kind. = | | | 
7. The dephlogi ſticated acid changes the green 
colour of martial vitriol to a red, but does not 
affect the colour of the vitr iols of copper and zinc. 
It decompoſes and whitens cinnabar, and when 
the cinnabar thus altered, is lixivated in water, a 
ſolution of corroſive ſublimate is thus found to be 
produced. Scheele ſays that no change is. pro- 
duced upon ſulphur by the dephlogiflicated acid 
but Mr. Morveau affirms that vitriolic acid is 
thereby produced. When aſſiſted by light, it acts 
upon phoſphorus, and the reſulting ſubſtances are 


* 


liquefy ice, nor diſſolve camplor; in both which 
inſtances it differs from the marine acid gas. 


and diſſolves all metals, even thoſe on which com- 
mon marine acid has no effect; and the ſaline 
compogggs produced are the ſame as thoſe which 
the marine acid furniſhes either by direct ſolution, 
or by ſome previous preparation. The ſolution 


of gold yields, upon addition of volatile alkali, a 


| fulminating gold. When filings of iron are put 


into a receiver filled with the vapour and a little 


+ Berthollet in Mem, Ac. Sc. Par. 1785. . 
Vater, 


fluid, ſome of which was calcareous gas extri- 

in the veſſels, and laſtly, a good deal of air purer 
pblogiſticated acid was boiled with lime, no cal- 
careous gas was produced, but only air, which 


experiments, that the dephlogiſticated acid had 
been changed by its union with the alkali into 


phoſphoric and common marine acids. It does not 


8. The dephlogiſticated marine acid attacks 
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Theories 
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this vapour. 
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water, the iron is diſſolved, and when the ſolu- 
tion is evaporated to dryneſs, and the reſiduum 
diſtilled with the addition of vitriolic acid, a 
common marine acid is produced, which has no 


action upon gold. White arſenic is diffolved by 


the vapour, and becomes with it an acid liquor, 

which being diſtilled, yields common marine 

acid, and the reſiduum is the acid of arſenic. 
The formation and effects of this vapour are 


explained differently by authors according to 


their reſpective theories. Scheele, Bergman, and 
others, who admit the doctrine of phlogiſton, 
maintain that common marine acid contaius a 
large portion of this, principle, that manganeſe 
contains litile phlogiſton, but has ſo ſtrong an 


affinity to it, that it is able to decompoſe the ma- 


rine acid, to ſeize its phlogiſton, and by its union 
there- with, to become ſoluble in a portion of the 
acid; while the other part of the marine acid 
that ig thus deprived of its phlogiſton, riſes in 


the name of dephlogiſticated marine acid; that 


this acid vapour, has a very powerful tendency 
to unite with phlogiſton, and hence its action on 
metals, oils, and other ſubſtances containing the 


principle of inflammability, which it takes from 


theſe ſubſtances, forms an union there- with, and be- 
comes again a regenerated marine acid. They fur- 
ther alledge, that the nitrous acid, having a power- 
ful attraction for phlogiſton, produces the ſame 
effet upon marine acid, that manganeſe does; 


that is, it deprives this acid of a portion of its 


phlogiſton, by which its affinity for this principle 


7 


, 


MARINE.) 
acid vapour are ſuch as are analogous to thoſe of 

its conſlituent parts, marine acid and pure air; 
| that its eſſects upon the colouring matters of vege- 
| tables, u oils, and other inflammable matters; 
are the lame which theſe matters ſuffer from a 
long expoſure to air; that acids in general conſiſt 
of peculiar combuſtible baſes, united with air, or 
the part of air which theſe authors call the: oxy: 


is encreaſed, and the power of acting upon gold, 


platina, and other ſubſtances, which it did not 


before poſſeſs, is acquired; in ſhort, that agua 


regts may be conſidered as a dephlogiſticated ſpi- 
rit of ſalt. = | | 

Meſſrs. Lavoifier, Berthollet, Fourcroy; and 
others of the anti- phlogiſtic ſchool, maintain 


that the alteration produced on ſpirit of ſalt, by | 


which it is formed into the vapour, called impro- 
perly dephlogiſticated marine acid, does not con- 
ſiſt in depriving the acid of the imaginary principle 
phlogiſton, but in adding to it, the pure air, or aci- 
difying part of the air, which is contained in man- 


ganeſe, and which is ſeparated from this ſub- 
ſtance, during its ſolution in the marine acid; 


that the exiſtence of this pure air in manganeſe 
is proved by diſtilling it either alone or with ad- 
dition of vitriolic acid, in both which modes, the 
pure air is obtained copiouſly in its proper form: 


that however, when it is extricated by means of 


ſolution of the manganeſe in marine acid. it unites 


with this acid, and forms together a compound 
which appears in form of the vapour called by 


Scheele, dephlogiſticated marine acid, but which is 
nothing elſe than the marine acid united with pure 
air. That the properties of this aerated marine 


WTF” 


ginous or acidifying principle, and that ſome 
acids contain a larger, and ſome a leſs portion of 
this aerial principle; that it is chiefly by means 
of this aerial or actdifying principle that acids are- 
able to diſſolve metals; that an acid impregnated 
with a larger proportion of this pure air or aerial 
principle, than generally enters into the compo- 
fition of acids, muſt therefore be fitter for dif- 
ſolving metals; and conſequently the vapour or 
compound called dephlogiſticated marine acid is 
bound to be capable of diſſolving even thoſe me- 


| tals, which none of the other acids ſingly can 
form of the vapour, to which Scheele has given 


| affect, as gold and platina. As a confirmation of 
| this explanation, it is obſerved, that when this 
aerated marine vapour unites with alkalis, it ſuf- 
| fers a decompoſition, a quantity of pure air is diſ- 
engaged from it, and the remainder which enters 
into compolition with the alkalis, is nothing but. 


common marine acid, and forms the ſame com- 


pounds. The nitrous acid is alledged to contain. 
a a much larger proportion of the aerial or oxyge- 
nous principle than the marine, and is therefore. 
capable of communicating to the latter acid ſome. 
portion of this principle which reduces the marine 
acid to the ſtate of the dephlogiſticated marine 
acid. When iron and zinc are diſſolved in water 
ſaturated with this gas, the ſolution is accompa- 
nied with no diſengagement of gas, as with other 

acids; becauſe the air combined with the dephlo- 
giſticated acid is ſufficient for the purpoſe of ſolu- 
tion, ſo that the water need not be decompoſed to 
furniſh air to the metal; and conſequently no ex- 
pulſion of the inflammable gas, which is ſuppoſed: 
by theſe chemiſts to. be the other conſtituent part 
of water, is obſerved to take place. 
According then to one ſet of theoriſts, this pe- 
| culiar vapour is the marine. acid deprived of phlo- 
- giſton,.as the name expreſſes which Scheele has 
aſſigned to it; and according.to-the other claſs, it. 
is the marine acid combined with pure air, or with: 
one of their ſuppoſed conſtituent parts of air, 
' which they have diſtinguiſhed by the name. of o 

' ginous principle. Moſt of. the fats. may be ex- 
- plained by either theory. But it ſeems to me that 
in two inſtances the latter theory. has advantage 
over the former: firſt, in accounting for the pure 
air which is known to exiſt in manganeſe; and 
which may be thence: expelled,. in a diſengaged 
Rate, either by heat alone, or: by: vitrolic acid, 
whereas, in the diſtillation of manganeſe. with 


—— 


— 


— 


marine acid, there is but very little * we 
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-pelled'in a diſengaged ſtate; and the phlogiſtic 
theory does not inform us, what becomes of this 
air in the operation: ſecondly, when ;cqmmon 
ſalt is formed by the; union. of this dephlogiſti- 
cated acid, with mineral alkali, there happens an 
actual expulſion of pure air, and conſequently the 
formation of the neutral ſalt from the union of 
the remaining common marine acid, with the 


.MA.RLNE.): ) 

| well obſerved. Probably they would tend to an 
analyſis of volatile alkali. tag Ml 
- Puletier® relates that when the dephlogiſticated 6. 6 
acid is added to the ſmaking liquor of Boyle, which Adion on 
is a hepar of ſulphur formed with volatile alkali, livers of 
the ſulphar. is precipitated, the dephlogiſticated /#?hur, 
air is abſorbed, the acid unites with the volatile 

alkali, and regenerates ſal ammoniac; but that no 


8 
9 


form the neutral ſalt along with the alkali, 


mineral alkali is evidently what muſt follow, ac- 
cording to the anti-phlogiſtic theory. But in or- 
der to explain this fact by the oppoſite doctrine, 
Bergman is obliged to ſuppoſe that the alkali con- 
tains phlogiſton, by , means of which the de- 
phlogiſticated acid is changed into the common 
or phlogiſticated acid, and is thereby N to 

ut, 


——_— 


1 


inflammable air is diſengaged, as when other acids 


are added. He adds, that ſimilar events occur, 
{ when other [vers of ſulþkur are employed. In theſe 


caſes the dephlogiſticated acid ſeems to be changed 
into common marine acid, and the ſulphur into 
vitriolic acid. | 177 


When dephlogiflicated marine acid diſſolves 


zinc and iron, no efferveſcence nor production of Cir a 
gas appears as with other acids. Mr. Berthollet Rances ac 
thence infers, that the inflammable gas which is 47g the 
produced upon diſſolving theſe metals in other lufion of 
acids, does not proceed from the metals, that the metals, 


beſides that this ſuppolition is new and made for 
the occaſion, without other proofs, no explana- 
11 tion is given of the expulſion of pure air, which 
8 happens at the ſame time; nor do we know what 


3 | x Lan a decompoſition, while their inflammable matter 
Calcined calcined, it yields much leſs dephlogiſticated ma- | may conduce to the formation of the inflamma- 
manganeſe ri ne acid than it was capable of furniſhing before ble gas, which is produced in the ſolution of 
ee its calcination, By calcination. the contained | metals; does not ſeem to be in any reſpect de- 
4 . air, or a great part of it is expelled, and this | cided by the above obſervation. | 

gibicaled fact is therefore applied by Mr. Berthollet to prove | Meſirs. Pelletier and Morveau ſay that the de- 
acid, that air is neceſſary in the formation of the de- 


comes of this phlogiſton of the alkali, when a 


common marine acid is added to it, and common 
ſalt thence produced; for unleſs we ſuppole it be 


then expelled, (aud we have no proof of ſuch ex- 


ſalt formed with the dephlogiſticated acid, as con- 


taining a larger proportion of phlogiſton, which | 


however is contrary to the obſerved fact. 


Without entering here into a diſcuſſion of the 


two theories that have been applied to explain 
the phenomena of the dephlogiſticated acid, 1 


{hall relate ſome other curious facts and circum- 
flances that have been obſerved relative to this 
ſubject, which will furniſh more materials for the 
deciſion of the queſtion, whether this vapour be 
a dephlogiſticated, or an aerated acid, 
It has been obſerved that when manganeſe is 


phlogiſlicated acid. b 
alledge, that by calcination manganeſe is phlo- 


giſticated, and that it receives the inflammable 


* 
* of 


principle from heat. It muſt however be con- 
teſſed, that as manganeſe is admitted to be a me- 
tallic ſubſtance, the phlogiſtication of it by calci- 
nation is contrary to general analogy. . 

The dephlogiſticated marine acid has a very 
ſingular eflect upon volatile alkali, which thereby 


ci 


His antagunilis however 


metals do not then loſe phlogiſton, or any part of 
their ſubſtance, but, on the contrary, cannot be 


kept in ſolution without the acquiſition of pure 


air. He thinks this fact is a confirmation of M. 


pulſion,) the neutral ſalt formed with the phlogiſ- de la Place's opinion, that. the in flammable gas 


ticated acid ought to be different from the neutral Þ proceeds from the decompoſition of water, of which 


this gas is ſuppoſed, according to a late theory, 


to be a conſtituent part. But, according to Mr. 
Berthollet's own theory of the dephlogiſt icated acid, 


the fact does not make theſe inferences neceſſary. 
For, it may be poſſible that the pure air may unite 
with the matter of the inflammable gas, whatever it 
proceeds from, and thus prevent its expulſion in the 


uſual form of inflammable gas. But whether the in- 


flammable gas proceeds from metals, from water, or 


| from acids, which being compoſed of peculiar in- 
flammable matters united with pure air, may ſuffer 


phlogillicated acid unites with inflammable gas, 
upon contact ; that the mixture, which was reduced 
to half its dimenſions, detonated without addition 


of air; and that the condenſed part was common. 


marine acid. But Mr. Berthollet has endeavoured 
to verify this experiment, without ſucceſs; and 
believes that thele two gaſes have no effect upon 
each other by mere contact t. The nitrous gas 


however may be condenſed by mixture of dephlo- 


giſticated marine acid as well as by air. 


depllogiſti- ſeems to ſuffer a decompoliuon or deſtruQion, When metals, ſugar, or other inflammable mat- FRA 
3 An efferveſcence takes place, even when the vola- | ter are added to the mixture of manganeſe and the d. 
hats. tile alkali is cauſtic, and the gas expelled, which marine acid, no dephlogiſticated marine acid is gilie 
is of a peculiar nature, is ſaid by 2 Berthollet produced. | | rd 

to be formed by the combination of the pure air | Av 3 Dry : 3 

with the volatile alkali. - The effects of theſe two | _ .. Pelletier's opſervations on dephlogiſticated marine lie. 


ſubſtances on each other have not hitherto been 


2. — - wa... 


acid. Rozier's Journal, May 1785, 3 
＋ Berthollet Mem. de l' Ac. Sc. Paris 1785, 


= When 
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ganeſe and marine acid, it is diſſolved and 


changed into corroſive ſublimate, For the acid re- 


uired for this preparation is not the common, but 
the dephlogiſlicated marine acid. If marine acid 


89 J 


When quickfiluer is added to the mixture of man- 


be added to a ſolution of mercury in nitrous acid, 


the marine acid will unite with the mercury in 
form of white precipitate. But if the dephlogiſti- 


cated acid be added to that ſolution, the mercury 


will remain diſſolved, and be. really a corroſive 
ſublimate. Hence a ſolution of mercury in ni- 
trous acid is a good teſt to diſcover whether any 
common marine acid has paſſed over with the de- 
pblogiſticated acid; for it will ſhew the preſence 
of the common marine acid by exhibiting a white 
precipitate. 
mercury, and changes them into corroſive ſubli- 
mate, for metallic calxes have the power of con- 
verting marine acid into the dephlogiſticated acid; 
whether they abſorb the phlogiſton of the marine 
acid, or communicate to this acid the air with 
which they are combined, and which gives to them 
the additional weight and condition of a calx. 
Bergman indeed ſays the calx of mercury is re- 
duced by digeſtion with marine acid. {Opufcul. 
vol. iii. p. 415.) But Mr. Pelletier affirms that when 


Scheele's hypotheſis, that the phlogiſton neceſſary 


for the reduction is received from the heat em- 


ployed in the digeſtion; and Mr. Kirwan explains 


* 


The marine acid diſſolves calxes of 


he put precipitate per ſe in marine acid, he ob- 
ſerved a ſolution accompanied with heat, and a 
ſubſequent cryſtallization of corroſive ſublimate. 
Bergman ſeems inclined to account for this ſup- 
poſed reduction, by explaining, according to 


by ſaying that the marine acid expels the fixed 


air which be believes is a conſtituent part of all 
calxes, from the calcined mercury, and that this 
gas is, at the time of its expulſion, decompoled, 


and yields its phlogiſton to the mercury. But 


Mr. Pelletier obſerves that the explanations are in- 


admiſſible becauſe the facts are not true. 


The calxes of tin, biſmuth, ſnow of antimony, and 
others, are ſoluble in marine acid, according to 
Pelletier, who thinks that the ſolution is in theſe 


caſes owing to the dephlogiſticated air contained 


in thecalxes: whereas metallic calxes are unſoluble 
in the dephlogiſticated acid. | 
When the marine acid is diſtilled with manga- 


neſe in a mercurial apparatus, no- gas or vapour 


appears, all the dephlogiſticated acid being ab- 
ſorbed by the mercury, which it changes into cor- 
roſive ſublimate. 5 = 

When a mixture of marine acid, manganeſe, and 
ſpirit of wine, is diſtilled with a very gentle heat, 


very little air or gas is produced, but a quaniity 
of ethereal liquor, very ſlightly acid. The propor- 
tions uſed by Mr. Pelletier, were, one ounce and a 
half of manganeſe, five ounces of concentrated 


marine acid, and three ounces of ſpirit of wine. 


ACIDS METALLIC) 


In this proceſs the whole of the dephlogiſticated 


acid ſeems to have united with the ſpirit of wine, 
and to have formed an ether. The difficulty of 
combining marine acid with ſpirit of wine, ſo as 
to form an ether, is well known; and although 
there have been ſome approximations to it, yet it 
is probable that the only inſtances in which it bas 


been completely effected, have ſucceeded in con- 


ſequence of the marine acid being dephlogiſti- 
cated, by which its action on ſpirit of wine, as 


on all inflammable matters, is greatly increaſed. 


See ErHER (Marine.) d | 42 

Bergman aſligns in his table of affinities the 
ſame order for this, as for the common marine 
acid in the humid way. Nothing is known of it 
with regard to the dry way. (Tt) 


AC 1s (METALLIC) GH 


Chemiſts have formerly endeavoured to ſhew 


that all acids are only modifications of one ori- 


ginal or primitive acid, and they differed only 
in their ſelection of this primitive acid. The 
modern chemiſts have not only given diſtinct ori- 
gins to the known acids. but have admiited into 
this claſs of ſaline ſubſtances, a number of mat- 


| ters, which have been formerly thought to be of 
| natures very different from either acids or even 


ſaline bodies. Scheele and Bergman are inclined 
to think that all metallic ſubſtances are nothing but 
peculiar acids ſaturated with phlogiſton. The 
ſaline nature of one metallic ſubſtance, arſenic, 
has been long known. Even of its acidity there 


were ſome indications. But Scheele has formed it 


into a perfect acid by treating it with nitrous 
acid, by which he deprives it of its remaining 
phlogiſton, according to his theory; or com- 
bines it with a larger portion of air, according to 
the doctrine of others. See Acid or ARSENIC. 
By ſimilar means he communicated to two mine- 
rals, the metallic nature of which was not before 
known, ſome of the properties of acids, namely, 
Molybdena and Tung flen. Theſe will be treated 
of under ſeparate articles. See AciDs or Mo- 
LYBDENA, and of Tuncsren. To theſe Bergman 
added the acid of Siderum. But it has been fince 
diſcovered, that this ſubſtance, which was an- 
nounced by that author as a new ſemi-metal, is 
nothing but a compound of iron and phoſphoric 
acid. f : * | | ; 

It is not improbable, that by repeatedly treat- 
ing the calxes of the known metals with nitrous 
acid, ſome others may acquire a ſolubility in wa- 
ter, a power of reddening litmus, and other acid 


properties. 


Bergman ſays that the calx of zinc is ſo far de- 


| 3 by nitrous acid, as to loſe its 


white 
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as metals, but may poſſibly be the property of | 


3h 
Analyſis 


of whey, 


and the 


proceſs of 


obtaining 


ſeparatel 
- acid A, 


milk, 


ACID OF MILK. 


ing nitrous acid from calx of tin, the red fumes 


ceaſed to appear, and the receiver was filled with | 
Ronelle ſays that the calx of 


white vapours *, 
antimony, like that of arſenic, is ſoluble in water. 


Even ſome metals have a ſenſible taſte and ſmell , 


as lead, copper. iron, regulus of arſenic, and re- 
gulus of antimony; which properties ſeem to in- 
dicate ſomething ofa ſaline nature. But the ſub- 
ject is new and little explored. A great objection 
to the theory | 
that the moſt perfe& metals are not only incapable 


of acidification, but alſo of the intermediate | 
ſtate, calcination; ſo that even their combuſtibi- 


lity, a property almoſt uniyerſally attributed to 
them, is by no means proved to belong to them 


ſome metals only, and perhaps derived from ſome- 
adventitious matter. As acids are generally 
formed from the combuſtion of inflammable ſub- 
flances; it ſeems probable, as far as we can reaſon 
from analogy, that it is only ſuch metals as are 
inflammable, that we ought to expect to be able 
to convert into acids. (Af) . Tg | 


ACID OF MILK. (44) | 


The beſt obſervations we have on the acid of 
milk are given by Mr. Scheele, in the Swediſh 


Tranſactious for 1780, in a memoir expreſsly on 


milk and its acid. At the article milk, this acid 


will be mentioned as one of the conſtituent 


rts of that fluid; and its mode of ſeparation 
Jeſcribed. Another acid will alſo be treated of 
in its proper place, which is contained in milk, 
called the acid of ſugar of milk 
It is well known that milk becomes ſour and 


thick, and arrives ſooner or later, according to the | 
beat of the weather, at its greateſt degree of aci- 


dity; generally in fourteen days. If the whey is 
filtrated and evaporated to one half, ſome curd or 
cheeſe will be depoſited : Let the whey be again 
filtrated, and add to it ſome acid of tartar; after 
which, cryſtals of tartar will be formed in the 


liquor. This experiment ſhews the exiſtence of 


vegetable alkali in milk, which here unites with 
the acid of tartar, and forms cryſtals of tartar. 


And this alkali makes a part of the eſſential falt | 


of milk, and may alſo be made to appear, in. the 
aſhes produced by evaporating whey to. dryneſs, 
and by ſubſequent incineration. "Theſe aſhes are 
an animal earth, conſilling of calcareous earth, 


* Haſſenfratz ſays that in the ſame manner he ob- 
tained the acid calx of tin; and that he had alſo com- 
municated to the calx f iron, ſome acid properties. 
KRoꝛier's Journ. 176. II. | 


3 
white colour, and to become reddiſh. Hermb- 
ftadt obſerved: that at the fourth time of abſtract- 


of metals being radically acids, is, | 


* 


peculiar nature; and although it expels vine- 77. 1 
gar from the acetous ſalt of vegetable alkali, it of Ew 
appears however to. be a kind of. vinegar, and 40 s ae 
that the difference ariſes from the different modes ous. 


ACID OF MILK. 
combined with phoſphoric acid. Accordingly, 


this whey, or acid part of milk contains diſſolved 


in it, an ęſſential ſatt. or, ſugar of milk; an animal 
eariu; a little marine:ſalt of vegetable alkali, or ſalt 


of Sylvius; and ſome mucilage. In order to ſepa- 


rate theſe heterogeneous matters from the acid, 


and to obtain this pure, Sckeele practiſed the fol- 
loving method. : | 


He evaporated ſour whey to ; of its bulk, and 
filtrated the remainder from. the curd or cheeſe, 
which had ſeparated during the evaporation. He 
precipitated the animal earth by adding lime- 


water, with which he ſaturated the acid, and he 


filtrated this ſolution, and added to it thrice its 


quantity of water. In order to precipitate the 


lime, he added acid of ſugar, taking care to uſe 
no more than was neceſſary for this purpoſe. He 


| evaporated the acid to the thickneſs of honey. 


and then diſſolved it in highly reQified ſpirit of 


wine, by which the ſugar of milk and any other 


extraneous matter is ſeparated from the acid; 


which then remains fingly united with-the ſpirit 


of wine. Upon adding water to. the liquor and. 
diſtilling over the ſpirit of wine, the acid! of milk 
was found in the retort as pure perhaps as it can 


be got by any chemical proceſs. This acid, could 


not be made to cryſtallize by evaporation. When 


diſtilled, it yields firſt water, then a weak acid, Br? 


1 
ert es 


ſimilar to the ſpirit of tartar, then an empyreu- of the ac d 


- matic oil, with more of the acid liquor, fixed 'Y 


air, inſlammable air, and in the retort a coal re- 
mains. When faturated with fixed vegetable or 
mineral alkalis, it gave ſalts which were delique- 
ſcent and ſoluble in ſpirit of wine. It formed de- 


| liqueſcent ſalts with volatile alkali, with ponderous. 
earth, with lime, and earth of alum; but with mag- 


neſia alba, ii formed ſmall cryſtals, which however 
at length deliqueſced. This acid had no effect on 
biſmuth, regulus of cobalt, regulus of antimony, tin, 
quickfilver, filver, and gold. It diſſolved zinc and 
iron; and it produced with theſe metals inflam- 
mable air. Tinc was the only metal with which. 


it cryſtallized. Copper rendered this acid firſt 
| 


ſlightly blue, then green, and laſtly a: deep blue; 
but no cryſtals were formed, Digeſted upon lead, 
it. became ſweet, but did not cryſtallize. From 
this ſolution of lead, a white powder was precipi- 
tated, which appeared to be a vitriol of lead, aud. 
ſhewed a veſtige of vitriolic acid in milk. | 

Hence it appears that the acid of milk is of a 


of. fermentation. by which the two acids are 
produced. For without a preceding ſpirituous 
fermentation, that is without a production of. ar- 
dent ſpirits, no vinegar can be formed. It appears 


however that milk does undergo a complete fer- 
a mentation, 


F. 3. 


T he nature 
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ous 

acet- 


found in mineral ſubſtances. 
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mentation, although it does not ſhew any ſigns of 


_ ardent ſpirits. For whea a bottle filled with milk 


is inverted into another veſſel containing alſo 
milk, fo that the mouth of the bottle ſhall be im- 
merſed, and the whole expoſed to warmth; ia a 
few days, a great deal of fixed ait will be found 
in the bottle. That nothing more is wanting to 


produce perfect vinegar from milk, but thoſe ma- 


terials which go to the formation of ardent ſpi- 
rits, appears evident from the following experi- 
ment. To a quart of milk add five ſpoonfuls of 


brandy, put the mixture in a bottle, pretty well 


ſtopped, and open the bottle now and then in 
order to let the air eſcape which is produced dur- 
ing the fermentation, In about a month, if this 
milk be kept in a warm place, the whey will be 


found to be converted into good vinegar, which 


may be ſtrained through a cloth and preſerved in 
bottles, | 8 


Bergman aſſigns to this acid the ſame order of 


_ affinities, with reſpect to alkalis and earths, that 
he does to vinegar, See ACerous Acip. (7) 


ACIDS (MINERAL.) (14) 


Whatever acids are found in the earth, or ex- 


tracted from minerals, that is, ſubſtances dug 


from the earth, may be called mineral. Such are 
the acids obtained from ſulphur, alum, vitriols, ſal 
gem, bitumens, clays, pyrites, fluor, and other foſſil 
Theſe may be reduced to the following 


bodies. | 
kinds, ſo far as chemiſts have hitherto examined 
them, 1 is 1 1 


Acid of Vitriol, or of Sulphur. : 
Acid of Salt. - : | 

Acid of Fluor Mineral. T 

Acid of Amber. | 


1 8 Acid of Arſenic, and other Metallic Subſtances. 


Acid of Molybdena. 

Acid of Tungſten. 
Acid of Borax. 
Moſt chemical authors, however, when they 


ſpeak of the mineral acids, mean only the vitrio- 
lic, marine, and nitrous; but certainly, without 


propriety, for beſides that other acids are entitled 


to the name, the nitrous probably has no juſt 
claim to be conſidered as a mineral acid; for al- 


though nitre may be occaſionally found in the 


earth, it probably derives its origin from animal, 
and vegetable matters. The phoſphoric acid alſo, 


| which is contained copiouſly in almoſt all animal, 


and in ſome vegetable bodies, is alſo occaſionally 
| See the articles of 
che ſeveral acids mentioned. \; 


= 


» 
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ACID OF MOLYBDENA. Gt) 
The mineral ſubſtance called by Cronſtedt, mo- 


\ 


y. 


lybdena membranacea, and by the Germans, waſſer- Molysde- 


bley, has been generally conlounded with plum: 


nu con- 
founded 


bago, or black-lead, aud was firſt accurately diſtin- 7; pt. 
guilhed by Mr. Scheele, who has made valuabl: hago. 


experiments on both ſubſtances; from which it 
appears that they are very different in their pro- 
perties and compolition, though ſomewhat ſimilar 
in external appearance. They are both lami- 
nated, ſhining, and of a dark leaden colour. 
Molybdena conſiſts of larger, brighter plates than 
plumbago, and theſe plates have ſome degree of 


flexibility. They both ſoil the hngers and leave 


traces on paper, ofa dark grey colour. Molyb- 
dena cannot be eaſily powdered, on account of 
the flexibility of its plates; and therefore, Scheele 
found it neceſſary to mix it with vitriolated tar- 
tar, in order to reduce it by trituration to a fine 
powder, from which he afterwards ſeparated that 


ſaline matter by elixation with water. The he- 


fic gravity of molybdena, is 4.569. 
n open fire, molybdena is almoſt entirely vo- 
latilized, as the experiments of Mr, Quift ſhew. 


| When mixed with fixed alkali, it is formed by 
heat into a reddiſh hepatic maſs, ſmelling of ſul- 


phur, which is found to be actually one of its con- 
ſtituent parts. | | 
Scheele expoſed molybdena to the action of all 
the known acids; but he found only the nitroug 
and arſenical acids which had any effect upon it, 
When it was mixed with the latter, and heat ap- 
plied, an orpiment was ſublimed, and volatile ſul- 
phureous acid was at the ſame time diſtilled. - 
Concentrated nitrous acid decompoſes it with 
violent heat and efferveſcence. When 6 ounces 
of diluted nitrous acid are abſtracted from 1 2 
ounce of molybdena to dryneſs, and this opera- 
tion repeated hve times, it is gradually decom- 
poſed, it loſes its dark colour, and it becomes at 
laſt an earthy matter as white as chalk; and when 
edulcorated with hot water and dried, is found to 
This edulcoratea white 
earthy reſiduum being ſoluble in water, and poſ- 
ſeſſed of an acid ſtiptic taſte, and the other pro- 


perties of acids, namely, of reddening litmus, 


coagulating a ſolution of ſoap, precipitating a 


3 
MolydJena 


deſcribsd, 


. 
Mi beine 
how aect- 
ed by fire, 
alkalis, 
acids, and 
arſenic. 


1 
88 
ed by ni- 
trous acid, 
and con- 
verted into 
an acid 
earth, 


liver of ſulphur, and efferveſcing and uniting 


with alkalis and earths ſoluble by other acids; is 
confidered by Scheele the diſcoverer of theſe pro- 
perties, and generally admitted by others, as a 
peculiar acid. „ PETE 

The decompoſition of molybdena, and the de- 
velopement of its acid may alſo be effected by de- 


tonation with four times its quantity of nitre, as 
| Scheele found. The maſs thus obtained was red- 
diſh, and when it was diffolyed in water, and the 


N 2* ſolution 


ACID OF MOLYBDENA. 


ſolution ſreed from a ſmall quantity of red martial 
ochre, and from all the vitriolated tartar and nitre 
which would cryſtallize, by means of evaporation; 


a ſaline neutral lixivium remains which will not 


yield cryſtals, but on addition of the diluted vitrio- 


lic. nitrous, or marine acids, lets fall a copious pre- 


cipitate; and this powder, edulcorated by lime- 


water and dried, is found upon examinatjon to be 


the ſame earth or acid of molybdena, as is procured 


by the repeated operations with nitrous acid; al- 


tered however, as Scheele thinks, by union with 
ſome adhering alkali of the nitre. It is more ſo- 


luble in water, and is leſs volatile and more fuſible 


n 5. 
T he pro- 


© perties of 


the earth or 


a4acid of mo- 


Jn 


by heat, than the earth prepared by nitrous acid; 


which laſt preparation is to be conſidered as the 
more perfect of the two. 


The earth or acid of molybdena has been- found 


to poſſeſs the following properties. 


Its ſpecific gravity is to that of water as 3. .460 to 
1.000. 


It is foluble i in 570 times its weight of water, in 
mean temperature. 
The ſolution in water, reddens turnſole ; decom- 


poſes liver of ſulphur ; is precipitated by phlogi/- 
ticated alkali, and by tinfure of galls; and acquires 


a bluiſh colour when boiled with filings of the cal- 


cinable metals. 
The ſolution in water precipitates ſolutions of 


 filver, quickfilver, and lead, in nitrous acid, and of 


lead in marine acid; but does not diſturb a ſolu- 
tion of corroſive fublimate, nor of the other metals. 
It alſo precipitates a ſolution of ponderovs earth in 
the nitrous or marine acids, but not the ſolutions 


of other earths. The precipitate from the ſolution 


of ponderous earth, is however not an uncom- 


bined or pure ponderous earth ; for it is ſoluble in 
water. 


The acid of molybdena unites with fixed and 
volatile alkalis, from which it expels their gas, and 


forms with them neutral ſalts, which are capable 


lution in vitriolic acid is blue when cold, and this 
colour diſappears, when heat is applied. | 
When the earth of molybdena is diftilled with 
vitriolated tartar, a part of the acid of vitriol riſes 
in diſtillation, When diſtilled with two parts of 
SED * | 


of precipitating all metallic ſolutions. The preci- | 
pitates from ſolutions of god, zinc, manganeſe, and 


corroſi ve ſubli mate, are white. Thoſe from ſolu- 
tions of tin and iron in the marine acid are brown. 
Cobalt gives a red precipitate, and copper a blue one. 

Scheele obſerved that the vegetable fixed. alkali 
united with the acid of molybdena, was cryſtalli- 
zable, and that this.acid was thereby rendered leſs | 


volatile by heat, and more ſoluble by water. 
This earth or acid unites alſo with calcareous 


earth, with magneſia, and with earth of alum; with | 
all which it forms ſalts diffcultly ſoluble in water, 


| This earth is ſoluble in concentrated vitriolic and 
marine acids, but not in the acid of natre. 


The ſo- | 
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which become moiſt in the air, and which 


ACID OF MOLYBDENA. 
nitre, it expels a ſmoking nitrous acid, and the 
falt formed precipitates metallic ſolutions. 

When diſtilled with common ſalt, a ſmoking 
ſpirit is expelled; and at the ſame time various co- 
loured flowers riſe into the neck of the retort, 
ive a 
blue colour to metals when ſprinkled on them. 

Both molybdena, and its white earth are volatile 
in the open fire. When either of them is expoſed 
upon a ſilver plate to the blow-pipe, white vapours 
or flowers riſe and attach themſelves to the plate, 
in the form of ſmall ſhining ſcales. Theſe flowers 


acquire a blue colour when expoſed to the blue 
part of the flame, and become white when the 


extreme point of the flame plays upon them; and: 
they are found to poſſeſs all the properties. of the. 
white earth or acid of molybdena prepared by. 
means of the nitrous acid. | 

When a mixture of the earth of molybdena and 


ſulphur are diſtilled together, ſome ſulphureous. 


acid paſſes into the receiver, and a black powder. 
remains in the retort which | is a regenerated. molyb- 
dena. 

Scheele, from whom all the above experiments 
and obſervations are copied, was not able to give 


any metallic property to the earth of molybdena, by ze — 


the common modes of reducing a calx, and is 
therefore not much inclined. to think that molyb- 


dena contains a metallic matter, or that the acid. 


produced is merely a metallic acid, but is ſatisfied 
with having diſcovered, that it is an acid minera- 
liſed by ſulphur, the exiſtence of which latter i ingre- 
dient was firſt ſhewn by Mr. Quit. Bergman hows 
ever pretends that molybdena has been reduced to. 
a metal by Mr. Hielm, and is thence induced, as 
well as from the conſideration of the great ſpecific 
gravity of the earth, of the properties it has of be- 
ing precipitated from its ſolution in water by phlo- 
giſticated alkali and by galls, and from its union. 
with ſulphur, in all which cafes he obſerves an 


| analogy between this acid and the metallic acid of 
arſenic, to confider molybdena as a metal- minera-- 


liſed by ſulphur, and its earth. as a metallic acid. 
To the above mentioned reaſons for conſidering. 
molybdena as a metallic matter, Bergman adds,. 


that, by means of a blow-pipe,. the acid or earth. 


communicates to microcoſmic ſalt a blue colour. 
and to borax a cinerous colour, when ſeen by re- 
flection, and a dark violet when refracted. 
For he and many others take it for granted, that 
theſe ſaline ſubſtances, and alſo that glaſſes, can re- 
ceive colour only from metallic ſubſtances; an. 


aſſumption, which although founded on a very ge- 


neral and eminent property of metallic ſubſtances, 
ought to be received with caution, when we con- 
| ſider, that ſome earths, as the calcareous, argil-. 
laceous, and ſelenitic, however well purified, do 
not when vitrified, give glaſſes void of colour. 


Other chemiſts, as Mr. Gerrhard and Mr. 
Klaproth- 
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Klaproth have attempted to procure this new me- 
tal without fucceſs*. However, Mr. Pelleatier's t 
experiments indicate the exiſtence of a metallic 
fubſtance. - Although he was not able to obtain a 
regulus, yet with the addition of oil alone to the 
powder of .molybdena, and without ſaline fluxes, 
which impede the reduction, and by expoſure to a 
ſtrong fire during two hours, he obtained a ſub- 
ſtance ſlightly agglutinated, with a metallic luſtre, 
containing ſmall: round grains of a grey metallic 
colour, which were viſible with the help of a mag- 
nifying (glaſs, and which he does not doubt, were 


a true regulus of molybdena; in which he found 


the following properties. 
1. By fire it is calcinable, 
leſs white. RR ER FT IS hy io | | 
2. It detonates with nitre, and the reſiduum is 


and the calx is more or 


a calx of molybdena united with the alkali of the 


imm 
3. Freated with nitrous acid, it is changed into 
a white calx. bo 


4. Treated with fixed alkalis in the dry way, it 


yields inflammable air, and leaves a reſiduum which 
is a calx combined with alkali. _ 90 

5. United with ſulphur, it forms a regenerated 
nh Ho 


- 


6. It unites with metallic ſubſtances, and with | 
them forms particular compounds. With ſilver, 


iron, and copper, it formed friable reguline maſſes. 
Wich lead and tin, it made refractory powders. 
He conſiders molybdena then as a. metallic ſub- 


Aance mineraliſed by fulphur ; and the earth called | 


the acid of molybdena, as a calx much dephlogiſ- 


by nitrous acid is. in ſome reſpects ſimilar to the acid 
of molybdena, and with certain ſubſtances, acts as 
an acid. | 

He further ſhews an analogy between molybdena 


and antimony, in their chemical reſults. By ſimi- 


lar operations, they both yield argentine flowers. 
which are vitrifiable, and they are both changed 
into white earths by nitrous acid. .But molybdena 
and antimony differ in two reſpects. 1. The latter 
gives a fuſible regulus, and the metal of the former 
ſeems to be the molt refractory of all the known 
ſemi-metals. 


dena is not. N 
The molybdena which was the ſubject of Mr. 
Pelletier's experiments was found at Aitemberg ; he 


* Gerrhard's en des mineral- ſyſtem. S. 284. 

＋ Journ. de Phyfique pour 1783. Decembre. 
Journ. de Phyſ. Novembre 1787. | 
Concerning the different colours which this acid 


this article (4+) S. 14. 
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| triolic acid highly concentrated. 


2. The calx of antimony is ſoluble | 
by alkalis in the humid way; but that of molyb- 
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alſo found the ſame principal reſults from molyb- 

| denas from Iceland, from a copper mine in a moun- 
| tain called Chateau- Lambert, and from Nordberg in 
Sweden. | | : 
Mr. Pictet t has lately found this mineral in the 
Alps. By expoſure to the focus of a lens, one 
foot in diameter, . he reduced it into a white earth, 


or calx, which formed a vault or cage above and 
round the fragment, (4) 


ACiD (NETROUS). * 
Spirit of Nitre, Aquaforiis. IM] 1t) | 


M] Nitrous acid has all the general properties of 
ſaline acid ſubſtances, mentioned under the article 
| Vitriolic Acid. See Acid (Virxiouzic). But it 

differs from vitriolic acid in the following circum- 
ſtances : 

1. It is lighter than the vitriolic. The weight 


of the moſt concentrated nitrous acid. which can 


de obtained by ordinary means, is to the weight of 
water as 1q to 12. See a memoir of Mr. Rouelle 

concerning the inflammation of oils, in the Me- 

moirs of the Academy for the year 1747. 

N 2. It is of a yellow iſh-red flame colour 8. 

3. It is leſs fixed than vitriolic acid, and cannot 

therefore be ever obtained in a concrete form, when 

unmixed ||. ; | W 

4. It perpetually exhales in vapours of the ſame 


ws 


colour as itſelf. 
ticated, which retains one of the principles of the | 
nitrous acid employed in its preparation, namely, | 
the air. He obſerves that the calx of tin formed | 


5. Its ſmell and tafte are peculiar and diſt in- 
guvithing, . | 1 
6. When highly concentrated. it ſtrongly attracts 
the moiſture of the air, but leſs ſtrongly than vi- 
7. When concentrated nitrous acid is mixed 
with water, a conſiderable heat and ehullition 
are produced from the activity with which 
- theſe two ſubſtances combine. While they are 
mixing, a ſingular and curious phenomenon ap- 
| pears, which is, that the liquor aſtumes a blue or 
deep green colour, while the vapours continue ſtill 
of their original yellowiſh red. M. Beaume has- 
made this obſervation. . 
This blue colour, as the ſame chemiſt has re- 
marked, diſappears in a few days, if the nitrous 
acid has been diluted. with much water. | 
| Concentrated nitrous acid is very. corrofive. It 
| tinges- the ſkin with a yellow colour, which does 


[ Il Concerning the cryſtallization which takes place in 


certain circumſtances, in mixtures of nitrous acid, or 
nitrous vapour, with vitriolic acid, ſee the addition to. 


5 | this article (++) 5. 6. 
aſſumes in different circumſtances, ſee the addition to 22 725 


. 


not 
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not diſappear till the epidermis comes off s. It is | examined. See SALTS (NITROUS) with EARTHY. 


ſucceſsfully employed to corrode and gradually 


_ deſtroy warts, and uninflamed, indolent tumors. 
It the opinion of Becker, Stahl, Junker, and all 
the ſcholars of Stahl be true, that there is only one 


primitive acid, whence the reſt are formed; and 
that this moſt ſimple acid, the principle of all 
others, is the vitriolic,- then it follows that nitrous 


acid is nothing elſe than vitriolic acid, changed by | 


the union of ſome other principle. Further, theſe 


_. chemiſts think that nitrous acid is formed from the 


vitriolic, combined by means of the putrid fer- 
mentation. with a certain quantity of phlogiſton. 


To prove their opinion, they give the following 


reaſons: Y | 5 
1. That the nitrous acid is obtained from nothing 


elſe than materials impregnated with putrid juices 


of animal and vegetable ſubſtances, which are 
known to abound with phlogiſton: whereas vitrio- 


lic acid exiſts in moſt minerals, and in the very 


earths and ſtones, which are fitteſt to form a matrix 
for the generation of nitrous acid. | 
2, There is a great analogy betwixt thoſe pro- 
perties of the nitrous and volatile vitriolic acids, by 
which each of theſe acids differs from vitriolic 
acid; and volatile vitriolic acid is evidently vitrio- 
lic acid changed by union with phlogiſton. | 
This volatile vitriolic acid differs from vitriolic 
acid by its volatility, by its ſmell, by its weaker ' 
adheſion to alkaline ſalts, by the greater ſolubility | 


and different form of the cryſtals reſulting from 


Its. union with alkaline ſalts, | | 
But theſe properties are the ſame which diſtin- | 
guiſh nitrous acid from the vitriolic. Beſides, the 
volatile vitriolic and nitrous acids reſemble each 


other, and differ from vitriolic acid in the follow- 


ing reſpects: 1. They produce a much greater al- 


teration on the colours of vegetables than the vi- 


triolic does: and, 2. The ſalts formed by their 


combination, with fixed alkali reſemble each other, 


and are equally different from vitriolated tartar. 
Several new intereſting experiments might be 

made to determine more particularly the analogy 

betwixt the volatile vitriolic and nitrous acids. The 


ſalt reſulting from the combination of volatile vi- 


triolic acid and abſorbent earths might be examined, 
in order to diſcover whether it be deliqueſcent, like 
the ſalt from the combination of the ſame earth 
with nitrous acid, and in what other circumſtances 
theſe two ſalts reſemble each other, and differ from 


the vitriolic ſalt with earthy baſe, or ſelenites. This 


inquiry would be ſtill more intereſting, as the ni- 
trous ſalts with earthy baſes have alſo been little 


#* Nitrous acid gives alſo a yellow tinge to vegetable 
matters. Thus it is uſed to give that colour to the 
wooden ſtems of tobacco-pipes. This acid quickly de- 
ſtroys wool and ſilk, but linen is not much altered, un- 


leſs when there is acceſs of air; for it may remain im- 


merfed in a bottle full of ſtrong acid of nitre, well corked 
5 4 


LN 


1 


— 


f 0 N f » | * | 


Nitrous acid is one of the moſt powerful men- 
ſtruums in chæmiflry: not that it is the. ſtrongeſt 
acid; for in ſtrength it is inferior 0 vitriolic acid. 
and even in certain circumſtances to marine acid: 


but on account of the facility, of the quickneſs, 


and of the activity with which it diſſolves moſt 
{ubſlanges} nt , ieee e e ie oft 
Ihe bodies upon which it acts moſt forcibly are, 
phlogiſlon, alkalis fixed and volatile, metallie ſub- 
ſtances and earths, particularly of the caleareous 
and abſorbent kindſguͥadaa. ents 

Nothing can equal the impetuoſity with which 


/ 


' nitrous acid joins itſelf to phlogiſton. It is ſo 


great, that probably nitrous acid has a ſtronger 
affinity with phlogiſten than the vitriolic has: and 
it is probable too, that this proceeds from the 
phlogiſton being one of the principles of nitrous acid. 

The phenomena exhibited by [nitrous acid with 
all matters containing phlogiſton, are different ac- 


| cording to the ſtate of theſe matters, and of the 


acid itſelf 5 VF 

When the phlogiſton of the ſubſtances ap- 
plied to nitrous acid is in ſmall quantity, and in- 
veloped in much uninflammable matter, and when 


the nitrous acid is diluted in much water, from 


which it cannot diſengage itſelf in the act of com- 
bination, then it diſſolves theſe ſubſtances always 
with more facility, quickneſs, and activity than the 
other acids, all circumſtances being ſuppoſed alike; 


but it diſſolves them without being itſelf decom- 


poſed, and forms along with them new combina. 
tions. But when the ſubſtances to which the ni- 
trous acid is applied, contain much phlogiſton, as 
ſulphur, oils, charcoal, and many metallic mat- 
ters; and when the nitrous acid is dephlegmated 
as much as is poſſible; or when it can, in the very 
act of combination, become dry, and receive at 
the ſame inſtant the heat of ignition, whether 
this heat be applied to it, or it be generated 
by the violence of the re- action; then does the 
nitrous acid, in this ſtate of heat and dryneſs, 
combine intimately with the phlogiſton, and form 
with it a kind of ſulphur or nitrous phoſphorus, 
which is inſtantaneouſly inflamed and decompoſed 
in ſuch a manner, that not only the phlogiſton, 
but alſo the nitrous acid itſelf, is entirely burnt and 
deſtroyed. And this combuſtion is effected dif- 
ferently from all others, without the neceſſity of 
acceſs of air. Hence the inflammations, the deto- 
nations, the exploſions, which always happen 


when all theſe circumſtances concur. See DEToo- 


a whole day, without injury, if quickly waſhed with 
water, when taken out. See Schefjer's Chem. Vorles, and 
Bergman Anmerk. 5. 2. The yellow ſtain of the ſkin by 
means of nitrous acid, may be effaced by quickly waſh- 


ing it with cauſtic volatile alkali, or with vitriolic acid, 


| 


ore the epidermis is rubbed off. Leonhardt. * | 
| | ns NATION 
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NATION of NyTRE with ſulphur, &c. Gukrow-, 
DER} EULMINATING” POWDER, FULMINATING | 
GotD, INFLAMMATION of 0118s. 
Nitrous acid forms with fixed vegetable Alkali a 
neutral cryſtallizable ſale, called nitre, or  ſalt-petre. 
Ses Nix. 

It is very: renhieable that although vitriolic 
acid is generally ſtronger than the nitrous acid, 
and conſequently, eafily decompoſes nitre; yet the 
Nitrous acid can alſo decompoſe vitriolated tartar, 
as Mr. Beaume has diſcovered *. 


With marine or foſſile alkali it forms a cryllali- | 
«able ſalt, called cubic, or quadrangular nitre, from 


from the figure of the cry ſtals. See Nite (Cu- 
1100 

With volatile kali it fred A neutral ſalt, 
capable of cryſtallizing. called ammoniacal nitre, 
or nitrous ſal ammoniac. 


ton, becauſe phlogiſton is. contained in the volatile 
alkali. See AMMONIAC (NiTROUsS). 
- Nitrous acid diſſolves with much facility and 
readineſs all calcareous and abſorbent earths, and 
forms with them neutral ſalts not capable of cryſ- 
tallization: undoubtedly becauſe of the ſmall ad- 

heſion of this acid with the earths. 
when dried and expoſed to the air, deliquiate or 


melt into a liquor. They are called nitre with 


earthy baſe, or nitrous ſelenites. FY 


| well known. See NirRE with EakThy Basis, 


Nitrous acid attacks and diſſolves in general all | attended to, is, that the metals from which nitrous 


metallic ſubſtances, gold and platina excepted, 
which it alſo diſſolves when it is united with ma- 
Tine acid; and the marine acid is likewiſe incapable 
of diſſolving theſe Mmetals without the athſtance of 
nitrous acid. 


The phenomena preſented by nitrous acid in 


metallic ſolutions are very numerous. The parti- 


culars may be feen under the articles of each me- 


tal; We ſhall only here make ſome general obſer- 
vations upon this ſubject. 


1. Nitrous acid, in diſſolving metallic ſubſtances, 
emits a great quantity of red vapours ; and ceteris 


paribus, produces more heat than when it diſſolves 
alkaline ſalts or earths; which can only be attri- 
buted to the phlogiſton of metallic ſubſtances. 


2. Although the nitrous acid, while it diſſolves 


the imperfect metals. evidently deprives them of a 
large quantity of their inflammable principle, with 
which its vapours are loaded; nevertheleſs, the gas 
which is thereby produced is not inflammable, as 

thoſe are which proceed from the ſolution of theſe 
metals in vitriolic and marine acids. The Duke 
d' Hen has aſcertained. this fact by an experiment. | 


Concerning this apparent deyiation from the ge- 


neral laws of [aiboicy; and alſo concerning the decom- | 
beat of nitre by means of the acid of common: ſalt, 


che addition to 7 this article (+Þ) F. 5s 
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{| cury, and biſmuth, 
4 metallic part. 
This ſalt has the pro- | 


perty of detonating without addition of phlogiſ- | 


[Theſe ſalts, 


— 


of its acidity. 
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made expreſsly, and with great care, which he has 
communicated to the academy of ſciences, in me- 
moirs full of intereſting facts. I have aſcertained 
1 | that theſe vapours are not only not inflammable, 
but that they even extinguiſh flame. See the arti- 
cle gas. 

There are metallic ſubſtances with which ni- 
trous acid forms ſalts capable of cryſt.llization and 
detunation. Such are particularly ſilver, lead, mer- 
With moſt other metals, as 
with copper, tin, iron, and regulus of antimony it 
forms deliqueſcent metallic ſalts, which partly are 
decompoſed ſpontaneouſly by the ſeparation of the 

'This diffcrence procezds from the 
greater or leſs quantity of phlogiſton, which the 
nitrous acid takes from the metals in ſolution. 
| Thoſe metals from which it takes little phlogiſton. 
form with it more intimate combinations, becauſe 
they retain a good deal of that principle which is 
the medium of union betwixt their earth and the 


— 


a 


| acid. On the contrary, the ſolution of the metals 


from which this acid takes much phlogiſton, is at- 
tended with much more ebullition and violence: 

and when the acid is ſtrong, when the quantities of 
the acid and metal are large, and the metal re- 
duced to filings or grains, then the heat, the ebul- 
lition, and the exhalation of vapours are carried to 
their higheſt point, almoſt to inflammation, It is 


end 


— 


even probable that a real inflammation might be pro- 
The action of nitre upon other earths is not yet I 


duced, if the experiment were puſhed far enough. 
A remarkable phenomenon, which has not been 


acid takes leaſt phlogiſton, are thoſe which form 
with it the moſt corroſive ſalts ; ſo that mercurial 
nitre and the nitre of lead are true poiſons. This 
remark may help to explain the corroſive quality, 
or caufticity, which the combinations of the mi- 
neral acids with metallic ſubſtances generally have. 
See CAUSTICITY. 
Nitrous acid is eafily combined with all oils, and 
. with all oily and. inflammable matters. It acts 
upon theſe matters more ſlowly and weakly, in pro- 
portion as it is more diluted with water. It thickens- 
them, and forms with them reſinous or ſaponaceous 
compounds, according to their nature and the pro- 
portion of the acid. When the acid is very con- 
centrated, it burns and inflames them. See In- 
FLAuNMATION of O1Ls, 
It eafily unites, even when much diluted with 
water, with. ſpirit of wine. 


* 


— 


ö 


2 


— 


— 


mately with that ſubſtance, and thereby loſes much 
It is then called ſparit of nitFe dul. 
cified;, which ſee. - | 
With proper proportions and management. it 
changes part of the ſpirit of wine into a liquor 


| which has the principal properties of vitriolic ether; 


See ETHER (NITROUS), | 

The affinities of nitrous acid are; a according to 
i Mr. Geoffroy's table, iron, copper, lead, mer- 
cury, 


It combines 1 


partly ſoluble, undoubtedly becauſe. of the abun- * 


ſome fort calcines rather than diſſolves. I 


the ſame, although they vary in ſome, circum- 


of the nitrous acid, | 


is to be put into an earthen-ware retort, placed in 


which contains always much common ſalt. Hence 
the acid which they obtain is mixed with a conſi- 


Fe thinks with Fott (Lithogeog. I. 35.) that clay does 
not expel the nitrous acid by means of the vitriolic acid 


22 is rendered more probable, as not only clay, 


are capable of decompoſing nitre, and diſengaging its 
. acid by diſtillation, Beſides, no vitriolated tartar ca 
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cury, ſilver: and according to Mr. Gellert, phlo 
giſton, zinc, iron, regulus of cobalt, copper, biſ- 
muth, lead, mercury, regulus of antimony, ſilver. 
arſenic, and tin. The tin is there ſaid to be only 


a” 


* * 


—— 


- 
* 
* 


dant precipitation of the earth of the tin, which 
the nitrous acid deprives of is phlogiſton, and in 

Vitriolic acid, and ſeveral matters containing it, 
are intermediate ſubſtances.employed for the ſepa- 
ration of nitrous acid from the fixed alkali with 
which it is united in nitre; becauſe, in general, the 
former of theſe two acids is ftronger than the lat. 
ter. In ſeveral ways nitrous acid may be obtained : 
by diltillation; which, however, are fundamentally | 


clay; by wbich means their acid is weak; although 
they always Keep apart the moſt watery part which 
| paſſes firſt; this they call-daphlegmating it. 
Laſtly, the lute which they uſe for joining their 
veſſels is only earth formed into à paſte with wa- 
ter, a part of which falls into the receiver, eſpe- 
cially when they unlute the veſſels, and renders the 
ſpirit of nitre turbid. But as almoſt all the aqua- 
fortis which they make is for purpoſes in which the 
ſame accuracy is not required as in chemical opera- 
tions, this aqua-fortis is ſufficiently good for moſt uſes. 
Diſtillers of aqua-fortis do not uſe retorts, but 
ſtone-ware bottles, with ſhort crooked necks, The 
receivers are veſſels exactly of the ſame form. Two 
rows of theſe veſſels are diſpoſed oppoſite to each 
other, in an oblong furnace called a galley; and a 


ſtances, according to the nature of the _y wood fire is uſed for the diſtillation. The opera- 


diate ſubſtance employed, and the required ſtrength 


| The moſt frequent method of diſtilling ſpirit of 
nitre, eſpecially in great works, is to employ. clay 
as an intermediate ſubſtance. As this kind of earth 
contains vitriolic acid, it is very proper for decom- * 
poſing nitre *. | 15 

Two parts of dry and powdered clay are to be 
well mixed with one part of nitre. This mixture 


8 


a reverberatory furnace. To this retort a receiver 
is to be fitted, which is to be well luted, and the 
diſtillation is to be promoted by a gradual heat, 
that is very gentle at firſt, and raiſed towards the 
end ſo much that the retort ſhall be very red-hot. 
The diſtillers of aqua-fortis uſe very few precau-" 


tions, and accordingly their ſpirit is generally weak | 


and impure. For. in the firſt place, they employ 
nitre of the firſt; or at moſt of the ſecond boiling, | 


derable quantity of ſpirit of common ſalt. It is | 
conſequently a kind of aqua-regia, 


In the ſecond place they do not dry well their | 
| 


* M. de Mach (art du diftill, des eaux fort. p. 21) re- 


commends for this purpoſe a grey clay ſtreaked with red. 


which it contains, but becauſe it is unfuſible. This ex- 


ut alſo fine ſand, pounded glaſs, powder of flints, (Wal- 
ler. phyſ. Rene $8} 7 2h, (Bergman zu Scheffer's 


been expoſed in its preparation to the moſt violent fire, 


* 


Ihe unfufibility of the above mentioned ſubſtances, 
is however not the only, nor the principal property by 
which they are able to decompoſe nitre. They have an 
affinity with the alkaline baſis of this ſalt, and their union 
with this balis facilitates the eſcape of the acid. It is 
probable that ſubſtances which have no affinity with the 
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be got by lixivatingthe reſiduum. Leonardi, 
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tion laſts twelve hours. Oe 

Very good, very pure, and even very ſtrong ſpirit 
of niire may be made by the method of the diſtillers 
of aqua-fortis. For this purpoſe nitre of the third 
boiling muſt be employed, the veſſels muſt be care- 
fully luted with a fat lute compoſed of dry clay, 
pounded, ſifted, and formed into a paſte with a ſuf- 
ficient quantity of boiled linſeed oil; laſtly, the 
contained matter muſt be dephlegmated more than 
is uſual, before the luiing is applied. The diſtil- 
lers attend to all theſe things, when good ſpirit of 
nitre is required, and a ſufficient price is given. 
We may obſerve, that ſpirit of nitre is never ſo 
high coloured and ſmoking when diſtilled by 
means of clay, as when obtained by the other me- 
thods, although it may be equally ſtrong. 50 

SP1R1T of NiTRE (SMOKING). Two me- 

thods are uſed in chemical laboratories to obtain a 
very ſtrong and ſmoking ſpirit of nitre.. The 


+ firſt is by means of martial vitriol; and the ſecond 


by diſengaged vitriolic acid. * © 
For the firſt method, let the martial vitriol be 
previouſly calcined till it becomes red-hot, that all 
the water of its cryſtallization may be Ong 1 
5 5 Pay 0 


able to communicate a ſtrong heat and keep the parts of 
this ſalt aſunder, ſo as to encreaſe its ſurface greatly, 
may be able to facilitate the decompoſition of nitre, but 
the heat requiſite will be ſo great, as to form the acid 
chiefly into air. Nitre alone expoſed to intenſe heat 
ſuffers this laſt mentioned decompoſition; the acid be- 
ing converted into air, and the alkali remaining in a 


{ cauſtic ſtate; whereas in the diſtillation of nitre with a 
chem. Vorl. F. 20) and alſo pounded porcelain, which had 


ſufficient quantity of clay, fand, or other ſubſtances with 
which the alkali has an affinity, the reſiduum has no al- 
kaline property, the alkali having entered into combi- 
nation with the earthy matter. (47) 12 
+ Some authors direct that the martial vitriol ſhould | 
be calcined to whiteneſs, and ſome to redneſs; and 
ſometimes the calcination is omitted. (Bergman zu 
Scheffer. F. 17). Theſe different modes affect the ſtrength 
of the acid obtained. With uncalctined vitriol, the 

uantity diſtilled is a little more than half the weight of 
thoingredients; and with vitriol calcined to redneſs, the 


alkali of the nitre, and which by their unfulibility are | 


quantity of ſpirit is only I, as Bergman ſays, (loc. _ 
| ek | | ut 


/ 


-ACTD'(NTTROWS. 
Alſo very pure nitre of the third or even fourth 


boiling muſt be well dried. Theſe'two' matters are fi 
to be pounded and carefully mixed together in | 


equal proportions. They are then to be poured 
Into a good earthen-ware retort through a paper 
funnel, which paſſes into the belly of the retort, 
that none of the powder may adhere to the neck 
of it. The” retort is placed in a reverberatory 
furnace, upon the bars of-which is fixed an 
earthen diſh filled with ſand. To the retort a 
large glaſs balloon, in which is a ſmall hole, is to 
be fitted and luted with a fat late, This lute is 


to be covered with a cloth ſoaked with another | 


tute made of quicklime ſlaked in air, and formed 


into a thin pake with whites of eggs. The whole 


luting apparatus is to be bound with a ftring®, 
Then the diſtillation is' to be commenced with a 
very flow fire. The balloon will ſoon be filled. 
with red vapours which are condenſed there, 
while another portion of fpirit of nitre diſtils 
gradually by drops. This diſtillation is to be 
vapour is raiſed, - | | 

When the veſlels are cooled, they are cauti- 
ouſly. to be unluted, and the liquor in the balloon 
is to be quickly poured into a clean and dry glaſs 
bottle, through a glaſs fannel ; which bottle 
ought to be quickly ſtopped with a glaſs ſtopple. 
This is the method of diſtilling ſmoking ſpirit 
of nitre uſed by Mr. Beaume; and it is a very 

ood one. The ſmall earthen diſh filled with 


and,' on which the bottom of the retort refls, is 
| very uſeful to prevent the too fudden and too 


unequal application of heat, which would make 
it certainly liable to be broken. The fat lute of 
clay and linſeed oil is not capable of being injured 
by acids, and ſtops very cloſely. But as it re- 
mains always ſoft, it requires to be held by the 
linen foaked in lute of lime and whites of eggs. 
The vapours of this. ſmoking ſpirit of nitre 
are very elaſtic, and difficulily condenſable ; for 
which reaſon the diſtillation muſt be ſlowly con- 
ducted, and muſt be avoided in hot weather. A 


brick wall muſt be-interpoſed betwixt the furnace 


and the balloon to prevent this veſſel from being 
too much heated; the balloon muſt he covered 
with wet cloths frequently renewed, and even the 


But the latter. 


ſpirit is ſtronger and fitter for dyers and 
refiners, than the former. oe 

Scheffer (loc. eit.) directs to mix eight parts of nitre 
with {even parts of calcined vitriol. Weber (phyſ. chem. 
Mag. Th. I.) informs us that in a Dutch manufactory, 
the proportions employed were forty pounds of nitre 
and fifty pounds of unburnt vitriol. Leonhardi. 

* In the diſtillation,of aqua-fortis in Holland, Weber 
(loc. eit.) ſays that inſtead of ſtone- ware retorts men. 
tioned. in the text, large iron pots or balloons. are uſed 
with earthen helms, each of which has two pipes, to 
which glaſs receivers are applied. As foon as-the wa- 


continued till the retort is red-hot, and no more 
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' ſmall hole of the balloon muſt be ſometimes un- 
opped to give vent tothe 100 rarcfied and o 
copious vapours; other ife the whole apparatus 
| would burſt with exploſion DD 
When we perceive that the drops fucceed:eauk 
; other rapidly, and that by unflepping the ſmall 
hole, red vapours dart out the length of a foot or 
more with a hiffing noiſe; this is à ſigu that the 
voſſels are ready io burſt. The heat then muſt he 
leſſened, and the ſmall hole muſt be very fre- 
quently unſtopped; till the diſtillation he much 
moderate. eineiige 10 
Laſtly, when we pour the niirous acid inte the 
bottle, we ought to be very careful not to fland 
in the way of a current of air, becaufe the vas 
| pours are very corrofive and noxious. For the 
| fame reaſon alſo, the moath of che balbbon oug he 
to be ſtopped as ſoon. as the liquor is poured oye 
of itz for the fumes continue in it more chan 
twelve hours. F 
When the ſpirit of niue, obtained by the 
method above deſcribed, has been dillilled with 
a good quantity of well calcined vitriol, it is in 
its greateſt degree of concentration, its vapours 
are of a dark red colour, or almoſt brown, and are 
allo more elaſtic and-leſs condenſable, and conſe: - 
quently more are loſt in che operation. Theſe 
vapours are ſimilar to thofe which rife during the 
| ſolution of metals in nitrous-acid, and which have 
many curious properties which have been obſerved 
by Dr. Prieflizy, and will be mentioned at the ar- 
ticle gas. It appears indeed, that the moſt ſubtle 
part of theſe vapours approaches much to the na- 
ture of the gaſes; and it is probably a ſuper- 
| abundant quantity of the inflammable principle 
which gives theſe properties to this-acid ; and the 
| lefs degree of miſcibility with water. This is 
certain that in puſhing the concentration of this 
acid to the utmoſt in the diſtillation with martial 
vitriol, there are obtained, beſides the vapours 
| which ate condenſable without application of wa- 
ter and air, two acid liquors which do not mix, 
of which one, probably that which is moſt phlo- 
| gifticated, ſwims upon the other, as ether and 
oil ſwim upon water, Meſſrs. Beaumé, Rouelle, 
| Buequet, and other good chemilis, have obſerved 
this intereſting phenomenon. The differepces in 


dg Fas 


tery vapours are expelled, and not before, the joints are 

luted with a mixture made of ſlaked lime and turf-afhes. 
As uncalcined vitriol is uſed, the mixture ſwelis much, 
and would ſometimes run over into the receiver, if it 

was not prevented by the introduction of a little cold 
| water through ſome opening in 4he joints. When the 
aqueous vapour is expelled, aud the joints luted, the 
heat is raiſed. Bergman recommends as a good ite for 
the diſtiltation af acid ſpirits, a mixture of ſix parts of 
lime and one part of common tak, which -muſt he 

worked togethgr an hour or two. (loc. eit.) Leonardi. 
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for the former diſtillations. 
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other reſpects between theſe two nitrous acid li- 
quors, deſerve certainly to be inveſtigated*, 
SelutT (GLauszr's SMokING ) ef - NiTRE. 


Glauber was the firſt chemiſt wbo thought of diſ. N clay contains a vitriolated tartar mixed 
la 


ülling nitrous and marine acids by means of pure 
vitriolic acid. By this method we may obtain a 


nitrous acid highly concentrated; and the proceſs 
is more eaſy, quick, and convenient than the pre- 
ceding. This diftillation ought to be made in 
the following manner 

Very pure nitre is to be put into a ſtone-ware 
or glaſs retort, Upon this nitre, one-third part of 
ns weight of pure vitriolic acid, rectified and 
highly concentrated, is to be poured through a 


_ glaſs funnel, the ſtalk of which ought to be long 


enough. to go down into the belly of the retort, 


to prevent any of the acid from adhering to its 


neck. The apparatus of veſſels is to be diſpoſed 


in the ſame manner as in the preceding experi- 
ment, and the diſtillation is to. be promoted with 


the ſame* . and with this difference 
is diſtillation is ſooner finiſhed, and 


The ſpirit of nitre, diſtilled in theſe two latter 
methods, is the ſtrongeſt and moſt ſmoking that 


can be obtained. This in Glauber's manner is a 
little leſs red and ſmoking than the other; al- 


though it may be as ſtrong, and even more ſo than 
the other. The former is rendered ſo ſmoking 


by the phlogiſton of the iron of the martial vi- 
triol. Some chemiſts add ſome filings of iron in 


the diſtillation in Glauber's manner, to render the 
ſpirit more moking, © © 4 
We may obſerve, that ſpirit of niire obtained 
by any of theſe methods is never abſolutely pure. 


It is indeed free from a mixture of marine acid, | 
when nitre perfectly purified has been employed; | 


but we cannot prevent, eſpecially in the diſtilla- 
tion in Glauber's manner, ſome part of. the vitrio- 
lic acid from riſing with it F It muſt therefore be 
purified from this acid, when the operations, or 
experiments, require a perfeQly pure nitrous acid. 


This purikcation is ealily effected by adding ſome 
pure nitre to the acid, and diflilling a ſecond” 


time; by which means the ſmall portion of vitrio- 


lic acid mixed with the ſpirit of nitre is made to 


unite with the baſis of the nitre, and is rendered 
ſo fixed that it cannot riſe in diſtillation. We 
may eaſily perceive, that for this rectification of 
the nitrous acid much leſs heat is required than 


*: Beaums ſays that when in the diſtillation of nitrous 
acid from martial vitriol, - the vitriol is ſlightly calcined 
and very dry, the acid obtained is ſo ſuperſaturated with 
phlogiſton, that a part of this principle forms a ſub- 

nce which ſwims u the acid, and which has the 
appearance of an oil. He ſays he had preſerved ſome 


_ ſmoking nitrous acid eight years, which had been 
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a vitriolated tartar, called ſal de duobus. 


| with a 
. dened, and generally very red, becauſe the clays 
employed for this purpoſe are ferruginous. This 


| caput mortuum forms a very good cement uſed for 


\ Pavements. It is uſed alſo, for ſake of its colour, 
to make compartments, and to vary the colours 
of ſandy parterres; It is called the cement of diſ- 
tillers of aqua-fortis. Od oo 
| |. The refiduum of the diſtillation by vitriol con- 


triolated tartar. may be very eaſily obtained from 
it by lotion with water, which is aſterwards'to be 
filtrated, evaporated, and cryſtalliſed. A very red 
martial earth remains, which is called colcothar or. 


| nitrgus acid is diſengaged from its baſis by the 
acid of vitriol, it ought naturally to be applied 
to the martial earth of this vitriol. But as the 
nitrous acid adheres but weakly to iron, eſpecially. 
when this metal is calcined and deprived of its 
phlogiſton, as it is in this operation, the heat that 
is employed is more than ſufficient to diſengage 
it, and to make it paſs entirely in diſtillation. 

Laſtly, the reſiduum of the diſtillation of ſpirit 
of nitre.in Glauber's manner, when no iron is 
mixed with it, forms a very white and very pure 
vitriolated tartar, which may be diſſolved, fil- 
trated, evaporated, and cryſtalliſed. 5 


All theſe reſiduums generally contain alſo a 


little nitre, which not having been ſufficienily in 


„ 


» 


and is not decompoſed, [M] 
4 It could not have eſcaped the. obſervation 


lity; but theſe differences were only conſidered as 
indications of different degrees of firength, or 
intenſity of acidity. The late obſervations that 
have been made ſhew that theſe. various modifica- 


| tions of this acid are accompanied with differ- 


ences of effects and properties, which deſerve pe- 


prepared in this manner, and over which the above 
mentioned ſubſtance ſtill floated. Chym. Exp. & 
Raiſon. II. 584. 985 5 
| + The quantity of vitriolic acid is generally half as 

much in weight as the nitre employed; and the quan- 
tity of nitrous acid obtained is = 


the nitre. Leonhardi. : 


2 | | | - # 


a large quantity of earth,. and.therefore not 
ealily to be extracted. The clay is baked, har- 


Ihe reſiduum of the diſtillation of ſpirit of 


tains vitriolated tartar, mixed with a pretty large 
| quantity of the martial earth of this vitriol. Vi- 


| ſweet earth of vitriol, after it has been ſufficiently 
| l | 


| We may remark upon this ſubject, that as the 


contact with vitriolic acid, has eſcaped its action, 


= f. 


of former chemiſts, that the nitrous acid appears. On the co. 
with different degrees of colour and ſmoking qua- lors of i 


nitrous actd 


(4+) hg 


ut 4 of the weight of | 
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culiar notice. 1 ſhall begin with relating the | concentrated red nitrous acid, a fourth part by 
principal facts. moſt of which have been diſco- | meaſure of water be added, the colour will be 
vered by Dr. Prięſiley vand Mr. Scheele t, and have | changed to a fine green; or to à blue, by equal 

I parts of water; or totally deſtroyed by a'double 
or triple quantity of water}. oO 
6. The nitrous acid obtained, by diſtilling | 
nitre with arſenic, has been obſerved to take a 


been confirmed and extended by other s 
1. When nitrous acid is obtained by diſtilla- 
tion in the common proceſs, from clean nitre and 
oil of vitriol, the firſt produce that paſſes into the 
receiver, is generally of a red colour, and of a | blue colour; and Stahl remarks, that if a ſmall 
ſmoking quality. Theſe appearances lefſen more | quantity of this blue acid be put into a large 
and more, and if the materials uſed were clean, h 


: OTE,” SOC | matraſs, a brown vapour will ſeparate from the 
the ſpirit will become pale and even colourleſs. | | | 


| liquor and fill the capacity of the veſlel, and re- 
Aſterwards, it gradually re-aſſumes a red colour | main ſuſpended; while the acid liquor itſelf will 
and ſmoking quality, which appearances encreaſe appear colourleſs d. A fimilar expulſion of the 

more and more until the end of the operation. | colouring vapour from nitrous acid included in 

When any inflammable or metallic matter is mixed | tubes hermetically ſealed, and expoſed to heat, 
with the materials, the colour is more intenſe | accompanied with ſeveral curious circumſtanees; 

during the firſt ſtages of the proceſs. l bas been noticed by Dr. Prigſtley, Scheele, Bergman, 

2. Red ſmoking nitrous acid loſes its colour by | and others, who conſider the colourleſs ſpirit of nitre 6. 2 
diſlillation; in which cafe, a red vapour riſes, and | as the pure nitrous acid, which may adventition/ly re- Opinions 
leaves the reſt of the ſpirit colourleſs. The colour | ceive colour from phlogiſton or ſubſtances contain- concerning 
is alſo deſtroyed by long expoſure in an open | ing.it. And they diſtinguiſh this coloured acid the cauſe of 
veſſel, while the acid at the ſametimeacquiresanen- | from the pure acid, by the epithet phlogiſticated, ble — 

creaſe of weight by abſorbing moiſture from the air. Thoſe who do not admit phlogiſton, explain the 1 
3 $. The addition of any oily or other inflamma- | difference between the colourleſs and coloured acid 
ble matter, gives colour and. fumes to the colour- |j-liquors, by:ſaying that the nitrous acid is compoſed 

leſs acid; and heightens theſe appearances where of nitrous gas and pure air; that theſe ingredients 
they before exiſted, Metals ſoluble in this acid mix in different proportions, and that when the 

have the ſame effede.  - former fluid abounds, the acid liquors acquire the 

4§᷑. Heat, eſpecially when long continued, gives. | colours which have been obſerved; Thus, for in- 

colour and fumes to the colourleſs acid. Long | ftance, when, by expoſure to ſolar. light, one of 

expoſure to light, without communication with | the conſtituent parts of the acid, the air, is e- 

the external air, has the ſame effects; and at the | pelled, the nitrous gas predominates, and gives 

fame time, a quantity of pure air is expelled from | its colour to the acid remaining. 

the acid. Dr. Black acquaints me, chat when de-] For this expulſion of pure air ſeems to be a ne- 
phlogiſticated nitrous acid, encloſed in a phial, | ceſſary circumſtance in the colouring of nitrous 
hermetically ſealed, has been thus coloured by | acid by, light. Accordingly, if the phial con- 

light, and is afterwards kept in a dark place, it | taining the acid expoſed to light be full, ſo that 
there loſes its acquired colour; probably by a re- no ſpace is left for the air produced to expand it- 
abſorption of the pure air which had been extri- | ſelf into, no change of colour will take place |}. Mr. 
cated by the action of light, © l Kirwan has explained this circumſtance by ſaying 
5. Red, yellow, or orange, of different degrees | that the acid decompoſes the air in the phial, and 
ol intenſity, are generally the colours aſſumed by | unites with its phlogiſion; from which union the 
nitrous acid. There are however circumſtances | acid acquires colour. But Mr. Scheele has proved 

which induce other colours, as blue, and green; | that the preſence of air is unneceſſary, and that 

: of which many curious inſtances are related by | if a glaſs veſſel filled with colourleſs nitrous acid 
Dr. Prieſiley. In impregnating water with nitrous | be inverted into another glaſs containing the ſame 
acid vapour, it became firſt blue, then green, and | acid, and thus expoſed to light, the inverted glaſs 
laſtly yellow. A green nitrous acid, became | will become partly full of pure air, and the acid 
orange coloured, while hot; and retained a yellow | will at the ſame time acquire colour T. 
tinge, when cold. A blue acid became yellow Wregleb maintains an opinion different fr 


rom 
on being heated in a tube hermetically ſealed. | both theſe already mentioned, and alleges that 


An orange coloured acid, by long keeping, be- | the colour of the nitrous acid cannot depend on 
came green, and afterwards of a deep blue; and | phlogiſton, or other matter mixed with or con- 
when expoſed to air, reſumed its original colour. |. tained in the acid, becauſe, if that were: the caſe, 
Vitriolic acid added to: nitrous acid deprives the | the acid would, during the ordinary proceſs of 
latter of its colour. Bergman, ſays that, if to a [ diſtilling nitre with oil of vitriol, uniſormly be- 
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come leſs red; whereas it has been obſetved to be 
moſt coloured at the beginning and end of the 
operation, and to have leaſt colour in the middle. 
He thinks that this circumſtance proves that the 
colouring cauſe at the end of the opetation, muſt 
be the fire or matier of heat, which pervades the 
glaſs veſſel, when this is ſufficiently heated. The 


redneſs Which appears at the beginning he im- 


putes to ſome matter contained in the materials, 


which being exhauſted, the acid paſſes. more free 


from colour, till the heat is ſo encreaſed, that the 


igneous principle is able to pervade the glaſs and 
effect a new change. MFeftrumb however endeav- 
' -ours in a particular treatiſe * to defend Scheele's 
| bypotheſis, that the colour proceeds from phlo- 
tziſton. | | 


\ Laſtly, this colouring or phlogiſtication of the 


nitrous acid by light, has been explained by ſup- 
poſing that ic is the water of the acid liquor which 
2438 decompoſed, and that one of its conſtituent 


parts, air, is expelled, while the other part, in- 


flammable gas, is abſorbed by the acid; which is 
thereby phlogiſticated, I ſhall not enter into any 


theoretical diſcuſſion, but in this place I only re- 


late the fats, and make mention of ſome of the ex- 


planations that have been given. The facts above 


mentioned prove clearly that colour may be given 


to the- nitrous atid, by addition of inflanmable 


matter, and metals; or by heat without ſuch addi- 


tion; or by ſtrong light, 


| 2.  - The different effects of the nitrous acid, when 

Tue differ-. more or leſs phlogiſticated, that is. more or leſs 

ent fees highly coloured, are worth more obſeryation than 
oft 


{- 


has been yet applied, with regard to its power 
Peres ol diſſolving the metals; and ſubſtances which it 
cated ni- 
trous acid, fities, and other properties; many of which, if 
not all, are more or leis affected by this modifi- 
cation. Thus the nitrous acid which remains 


united with metals in metallic ſalts, is in a much 


more dephlogiſticated ſtate than the ſame acid is 
when united with alkalis or earths. Accordingly, 


» 
x 
* 


by 


if an acid liquor of that degree of phlogiſtication 
which admits a complete union with alkalis and 
earths, without any decompoſition or change, be 
applied to diſſolve iron or biſmuth, there will be 
a copious diſengagement of the nitrous gas; and 


tion, the acid remaining in combination will be 
dephlogiſticated or atrated. On the other hand, 
jf nitrous acid be mixed with marine acid, as in 
. the compoſition of aqua regis, much pure air will 
berexpelled, that is, the vapour called dephlogiſ- 
ticated marine acid will be ſeparated, which va- 
pour is known to contain pure air; and conſe- 
quently the remaining acid muſt be in a phlogiſ- 
ticated ſtate, as its colour, more intenſe than that 
of either of the component liquors, indicates. 


® Weſtrumb Abhandlungen 2d Band, 1 left. p. 307. 


is capable of aQting upon; to its different den- 
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There ſeems then to be à certain degree of phlo- 


giſtication, which is ſuiteg to the combination of 
this acid with each of the W@þſtances, with which 
it can unite. Metals requir&'a dephlogiſticated 
acid, and ſome metals more than others.  Calxes 


of metals on the other hand require. a phlogil- 
ticated acid. Thus manganeſe is not ſoluble, or 


ina very {mall degree by colourleſs ſpirit of nitre, 


but may be completely diſſolved if a little ſugar 


or other inflammable matter is added to the mix- 
ture. A difference is obſerved in the effects of 
diflolving metals in the cold; and with: as little 
efferveſcence as poſſible, or with rapidity and ap- 
plication of heat; by which the metal in ſolution 


is more or leſs effectually calcined, Thus mercury 


diſſolved flowly and inthe cold, yields — and 
upon addition of a cauſtic volatile alkali, gives a 
black precipitate, but theſe events do not occur, 
when the ſolution is urged with heat. Whea the 
nitrous acid combined with alkali, as in nitre, is 
phlogiſlicated, which it may be in part merely by 
applying heat, which expels ſome pure air, and 


leaves the remaining acid phlogiſticated, its affi- 


nity, is thereby ſo weakened that it may.be diſen- 


gaged from the ' alkali by the acetous acid. By 


proportion of alkali, for their ſaturation, than ſuch 
as are more dephlogiſticated. 1 
The nitrous acid may be obtained in the or- 


| 9. 4. 
dinary proceſſes in a more concentrated ſtate than Concern- 
marine acid, but leſs than the vittiolic. The 1 the jpe- 


greateſt ſpecific gravity which has been obſerved - 8 
ſtrength of 
nitrous acid 
liquors. 


is between 1.500 and 1.5866. 
The following table, taken from Mr. Kirwan's 
paper on the ſpecific gravities of acids, &c. (Phil. 
ews the relative firength of acid 
liquors of different ſpecific gravities. The ſeve- 


ral quantities of acid liquors mentioned in the 


- phlogiſtication, the nitrous, and generally other 
acids, are rendered capable of taking up a larger 


firſt column, of the ſpecific. gravities indicated in 


the correſponding parts of the ſecond column, 


contain equal quantities of nitrous acid; that is, 


every ſuch quantity of acid liquor contains 393 
grains of Mr. Kirwan's. eſtimated ſolid nitrous. 


acid, or, according to his computations, as much 
acid as is contained in 1273 grains of perfectly 
| dried nitre, or 13 11 grains of cryſtallized nitre. 

conſequently, according to this mode of explana- | | ; | | 
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Mr. Kirwan has endeavoured to aſcertain che 
quantities of alkalis, earths, and metals, which are 
diſſolved by a given quantity of nitrous acid, and 


has reduced theſe quantities to tables, from which 


_ com- the following table is collected. The firſt column 


ne with 


nitrous act 


.1 Names the ſubſtances diſſolved, * ſecond column 


ſhews the quantity of each of theſe which may re- 


main in combination with a quantity of any ſpirit 


ol nitre, containing, 100 grains of his eſtimated 


real or ſolid acid; or as much acid as is ES Pane | 


of making 324 grains of dry nitre. 
5 Vegetable fixed Alkali - 21 5 grains 


Mineral fixed Alkali 
 Calcareous Earth - 
Volatile Alkali - * : 2 
Magnefia - - - 755 
Earth of Alum - 65s 

e eee | 
| OP -— ons ET ny = 
Tin o 
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Regulus of Antimony - - 194 
Regulus of Arſenic - _ 220 


Bergman, in his table of afſmities, aligns the 


triolic, and adds the ſoHowing remarks. - 


Ponderous earth united with the acid of nitre 


cannot be ſeparated by cauſtic vegetable alkali. 


But on the addition of 6xed air, a precipitation 


is effected; and if the quantity of the 848 exceeds, 
the earth wit be rediſſolved. 


F. 6 
On the aff | 


©] fame order to this acid, which he does to the vi- nities of the 
nitrous acid 


Canſiic vegetable alkali decompoſes thomboidal 


nitre, and forms the priſmatic. 


Cauſtic mineral altak precipitates the nitrous falt 


of lime. 


Lima precipitates the nitrous ſalt of magneſia... 
Cauſtic magneſia expels the volatile allali . 


| nitrous ammoniacal ſalt. 


Cauſtic volatile alkali precipitates day, zinc. 
and other metals. 


The proper places for clay and the ſubſtances 


7 which follow in the column, have not been well 
1 determined by experiments. es | 


The acid of nitre, eaſily calcines metals, and 


thereby diſſolves them; but frequently it carries 
the calcination ſo far, that they cannot remain 
| ſuſpended. Hence tin and regulus of antimony are 


] eagerly diſſolved by this acid, but ſoon . 
tate ſpontaneouſſy. 


In the dry way, the firſt place i is afligned to 
Phlog iſtun, becauſe the nitrous acid may be ſepa- 


rated from ponderous earth, and from fixed alka- 
lis, by detonation with inflammable matter. | 

Whether the order of the affinities of the ni- 
trous acid is altered by phlogi/tication, has not been 
It is certain that its: 


aſcertained by experiments. 
1 firength of affinity com 

acids is thereby dimini 
pelled from = phlogiſticated by heat, by add- 
ing the acetous acid. It alſo acquires new pro- 
perties relatively tc metals. Thus, Mr. Cavendiſh» 


1 4 . wich other 


| has diſcovered, that a ſolution of nitre phlogiſti- 


cated by heat, was capable of precipitating ſilver 
from its ſolution in nitrous: es 

The affinity of nitrous acid to- alkalis, earths 
and metals, is generally leſs than that of the vitrio- | 
lic, and ſuperior to that of the marine acid. 


Hence by diſtilling nitre with vitriolic acid,. the 
| nitrous acid is diſengaged, and by diſtilling com- vitriolic, | 


ed, as it may be ex- 


S. 7. 


* ＋ 


of les 25 Th 
the nitrous, 


mon ſalt with nitrous acid, the acid of the ſalt will and, marine 


riſe along with ſome of the nitrous acid, and an 
aqua regis will thus be obtained, Some curious 


+ Phil, Tranſ. for 1985, 


Im 


acids to al- 
kalis, earths 


and metals, - 
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facts have however been obſerved, which appear, 
at firſt view, exceptions to theſe general rules. 
Mr. Beaum# diſcovered that by digeſting pitriolated 
tartar in nitrous acid, ſome of the alkaline baſis 
of the neutral falt was taken from the vitriolic 


acid, by the nitrous acid, with which it cryſtal- 


lized and formed a true nitre. A ſimilar decom- 
polition is effected by the nitrous acid upon Glau- 
ber's ſalt, and upon vitriolic ammoniac. It has 
been ſince found that beſides the nitrous acid, the 


marine acid and the acid of tartar, are capable of 
producing ſimilar decompoſitions of vitriolic falts. 


The appearance of nitre upon digeſting vitrio- 
Jated tartar with nitrous acid was, at firſt, attri- 
buted to the ſuperior affinity of this acid, and it 
was imagined that in the proceſs for obtaining 
ſpirit of nitre by diſtilling this ſalt with oil of 
vitriol, the ſeparation of the nitrous acid was ow- 
ing to tbe greater volatility of this acid, than of 
the vitriolic. The ſame fact has been otherwiſe 
explained by ſuppoſing phlogiſton to exiſt in the 
alkali, and that by means of the ſtrong affinity of 


n 


the nitrous acid to the inflammable principle, this 


acid was able to diſpoſſeſs the vitriolic. Thus, 
various falſe theories were applied before the cir- 
cumſtances of the fact were ſufficiently known to 
lead to à true explanation. Bergman firſt ob- 
ſerved that only a part, about one-third, of the 
vitriolated tartar could be decompoſed in this man- 


—— —_— * „ * 


ner; and he thence concluded, that the decom- 
poſition, which took place in this part, could not | 
depend on the ſuperiority of affinity of the ni- 
trous acid to the vitriolic, which would act uni- 


formly on the whole. He obſerved alſo that the 


|  vitriolated tartar, which remained undecompoſed, 


had an exceſs of acid, which altered its proper- | 


ties, rendered it more ſoluble in ſpirit of wine, 


and which cryſtallized along with it. It appeared 


| then that the fixed alkali of the vitriolated tartar 


was capable of uniting with the vitriolic acid in 


two proportions, and that each proportion gave a 


cryftallizable ſalt; that the nitrous acid was able f 
by its affinity to the fixed alkali, to take a part of 
this baſis from the vitriolated tartar, and to diſ- 
poſſeſs ſo much of the vitriolic acid as ſhould 
change the remainder of this ſalt from its due 


proportion of acid and alkali, which conſlitutes 
the neutral ſalt, called vitriolated tartar, to this 


newly obſerved'compound in which the acid pre- 
dominates, He accordingly found that when ni- 


-trous acid was added to this new compound, no 


decompoſition took place, and that in this caſe, 
the ſuperiority of affinity of the vitriolic acid to 

the nitrous was evidently eftabliſhed. He ſnewed 
alſo that the vitriolic acid had the capacity of 


uniting with other baſes, as with mineral fixed 


alkali, and with volatile alkali, in two propor- 


tions; one ſuffrcient for neutralization, the other 


| 


with exceſs of acid; and therefore that Glauber's 


% - + 
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| ſalt and vitriolic ammonĩac were ſubje& to a par- 


tial decompoktion by means of nitrous and other 
acids. It appears then that although the affinity 

of vitriolic acid to alkalis be ſtronger than that 
of nitrous acid; yet, as there are two modes in 
which the affinity of the vitriolic acid can exert 
itſelf, and with different degrees of .power, one 
which may be called the affinity of neutral;zation, 
- which is the ſtronger, the other the affinity with ex- 

ceſs; when the affinity of the nitrous acid to the 
alkaline baſis co-operates with the affinity of the 
vitriolic acid with excels, theſe two powers are 


able to overcome the affinity of neutralization, 


though ſtronger than either of the two others ſepa- 
rately. Bergman illuſtrates and confirms this ex- 
planation by the analogy of fartar, which is a 
compound ſalt conſiſting of an alkali united with 
an exceſs of acid. When a ſufficient quantity of 
vegetable fixed alkali is added to tartar to effect a 
neutralization, that is, when it is brought to the 
ſtate of tartariſed tartar, it is capable of being af- 
fected in a manner ſimilar to that which has been 
mentioned of vitriolic ſalts. Thus, if ſome acid 
of tartar be added to this neutralized ſalt; a part of 
this ſalt will be changed by this addition to tar- 
tar, that is, to a ſalt with exceſs of acid, more or 
leſs, according to the quantity of acid added. The 


» 


| acid of tartar then has the ſame property, which 


vitriolic acid has, of uniting with an alkali, in two 
proportions. If to a ſolution of tartariſed tartar, 
be added ſome vinegar, which is a weaker acid 
than the acid of tartar, the neutral ſalt will be 
nevertheleſs partly decompoſed; the vinegar will 
combine with a portion of the alkaline baſis, and 
the acid of tartar thus diſpoſleſſed, unites to exceſs 
with the undecompoſed portion of the tartariſed 
tartar, and forms therewith genuine tartar. In 
conſequence of this property of the acid of tartar, 


9. 5 ES 


it is able to disjoin from the vegetable alkali acids 


acid ſeizing upon the vegetable alkali forms a 
tartar, which being not very ſoluble is precipitated, 
while the nitrous or marine acid which was united 
with that portion of alkali, remains diſengaged 
in the liquor. Thus by a very happy explanation 
of thele apparent exceptions: to general rules, 
Bergman has thrown much light on this part of 
chemiſtry, CE WO 5 

Mr. Cornette * however has reſumed the experi- 
ments on the decompoſition of vitriolated tartar, 
and Glauber's falt by marine acid, and he pre- 
tends that this decompoſition is not merely partial, 
as Bergman has repreſented, hut that it is com- 
plete. But M. Berthollet has ſubjected this 


* Mem. de l'Acad. des Sc. Paris 1778. 


1 Id. pour VAnng&e 1785. * 
| | matter 
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matter to a re- examination; from which he infers, 
that the decompoſition really is but partial, and 
that the larger portion of the vitriolic ſalt remains 
with exceſs of acid, after the cryſtallization of the 
marine ſalt, in che mother-water, which he thinks 
Mr. Cornette had neglected to examine, 
Mr. Margraaf. was the firſt who obſerved the 
decompoſition of nitrous ſalts by the marine acid. 
Bergman explains this ſat by the phlogiſtication 
of the nitrous acid, by means of the marine 
acid. According to this explanation, a double 
affinity takes place, namely, of the nitrous acid 
to the phlogiſton of the marine acid, and of the 
remaining marine acid to the alkali of the nitre. 
Berthiollet adapts this explanation to the antiphlo- 
giſtic theory, by ſaying that the nitrous acid is 
decompoſed by the marine acid, to which the 
former imparts a portion of its pure air, and 
thereby changes the marine into the dephlogiſti- 
cared marine acid; and he alleges in proof an ex- 
periment of Mr. Corneite, in which the ſame kind 


the making of aqua regis, were perceived on expoſ- 
ing to heat a mixture of rhomboidal nitre and ma- 
rine acid. Suppoſing then a part of the nitrous 
acid to have been decompoſed, in the formation 
of the dephlogiſticated marine acid, it is not io 
be wondered at, that the alkali which had been 
united to this portion of nitrous acid, was aſter- 


wards found actually combined with ſome of the 


marine acid, in the form of common ſalt. Mr. 
Berthollet obſerves that this decompoſition of nitre 
by marine acid, is facilitated by the addition of a 
metal to the mixture, for the metal attrads the vi- 
tal air of the marine acid, and thereby renders 

this acid more greedy of the vital. air of the ni- 
trous acid *, | | 


Mr. Cornette, in another memoir in the ſame 


volume of the Memoirs of the Paris Academy, 
quotes in confirmation of his opinion of the ſu- 
periority of affinity, of the marine and nitrous 
acids to the vitriolic acid, the decempoſition of 


vitriolated tartar and Glauber's ſalt, by means of 
Nitrous and marine ſalts with earthy baſes. But 


in theſe decompoſitions, which are the reſults of 
double affinities, the ſum of the numbers expreſ- 


five of the forces or affinities that tend to the mu- 


tual ſeparation of the component parts, is greater 
than the ſum of thoſe affinities by which the parts 
are held together; or, as. Mr. Kirwan well ex- 
preſſes it, the ſum. of the divellent affinities is 
greater than the ſum of the quieſcent affinities. 
Thus in the inſtance of the decompoſition of. vi- 
triolated tartar. by nitre with calcareous:bafis, the 
four elements being. vitriolic and nitrous. acids. 
calcareous earth and vegetable fixed alkaliz the 


* Berthollet's Mem. on aqua regis, Mem, de VAcad. 
Far. 1785. ; : | 
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| ſum of the affinities of the vitrioliz acid to the 


earth and of the nitrous acid to the alkali, is 
greater than the ſum of the affinities of the vi- 
triolic acid to the alkali, and of the nitrous acid 
to be earth; and conſequently the former pre- 
vails; that is, the vitriolic acid uniting with“ 


fire than the vitriolic acid has. the a 
which has the greateſt. capacity for fire, bas. the. 
|. [caſt affinity to it; but this ſeems contrary. to Mr. 


the earth forms a ſelenite, which not being very 
ſoluble, is precipitated z while the nitrous acid 
\ unites wich the alkali forming a nitre, which may: 
be obtained by cryſtallization. -- 7 


Mr. Kirwan has founded bis whole reaſoning 


reſpecting ſpecific gravities of the real or ſolid 


acids, and the quantities of theſe ſolid acids in 


acid liquors, upon the ſuppolition, that a given 
quantity of vegetable fixed alkali requires for its 
ſaturation equal quantities of the vitriolic, nitrous,, 
or marine acids; and as he alſo takes it for granted, 
that the affinities of different acids to any given 
body, are proportionable to. the quantities of this 
body which theſe acids reſpectively can diſſolve. 
it muſt follow, that the affinities of the three acids, 
of red and nauſeous vapours, which are formed in | 


vitriolic, nitrous, and marine, to vegetable fixed 


alkali, are equal io each other. The decompoſi- 


tion then of nitre, or of marine ſalt with baſis of 


vegetable fixed alkali, by means of vitriolic acid, 
cannot conſiſtently with Mr. Kirwan's theory, be 


attributed. to the generally believed ſuperior affi- 


nity of the vitriolic acid, to the alkaline baſis; 
and therefore he has deviſed a new explanation: 
of theſe decompoſitions, in which he has ingeni- 
ouſly. had recourſe to the new diſcoveries and doc- 
trine of heat; attributing theſe decompoſitions to 
the different capacities of the acids. for- elementary 
fire. He found, by throwing: ſucceſſively 100. 


grains of each of the acids, of equal ſtrength, on 
480 grains of oil of tartar, that the heat pro- 
duced by the vitriolic acid raiſed Fahrenheit's: 
thermometer from 68 to 13893: by the nitrous. 
acid to.1209; and by the. marine acid from 69 


to 1299, “Hence (ſays. he) it follows that the 


vitriolic acid. contains more ſpecific fire, or at: 
leaft, gives out more on uniting to fixed alkalis, . 
than either the nitrous or marine; and therefore, 


when the vitriolic acid comes in contact with either. 


. nitre or ſalt of Sylvius, us fire paſſes into theſe - 
: acids, which are thereby rarefied to a great de- 
gree, and are thus expelled from their alkaline 
'baſts, which is then ſeized; on by. the vittiolic.“ 
He then endeavours. to. confirm. this explanation 
by experiments. See his concluſion. of, Exp. c. 


Phii. Tranſ. for the year 178. 5 
According then to Mr. Kirwan, the vitriolic. 


acid has a greater capacity for fire than the nitrous 


and marine acids, but it nevertheleſs yields it up, 
or part of it to theſe acids, which therefore muſt. 
be ſuppoſed to have a ſtronger affinity to the 
Then the acid 
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Rerwan's rule -above mentioned, from which he- 
Judges of the ſtrength of affinity of different acids, 
which he conſiders as proportionable to the quan- 


Mr. Berthollet has given ſeveral ſtrictures on this 
new explanation in his memoir already quoted, 
to which, and alſo to Mr. Kirwan's reaſoning and 
experiments which he adduces in his concluſion of 
exper. and obhſ. on acids*, in confirmation of his 
theory, it is proper to refer, in order to judge ac- 
curately on the queſtion; which would require 
too long a diſcuſſion in this place. I ſhall only 


obferve that the common explanation by the ſupe- 


rior affinity of the vitriolic acid to alkali ſeems 
ſatis factory; that the fas which appear as excep- 
tions have been ably explained by Bergman and 


Berthollst; and that Mr. Kirwan's' equality of affi- 


nity of the vitriolic, nitrous, and marine acids. 
is hypothetical; and is only ſuppoſed by himſelf 
to ſubſiſt, relatively to vegetable fixed alkali; for 
according to his tables, theſe acids differ from 
each other in their degree of affinity, with every 


other alkali, earth, and metallic ſubſtance. + 


But, admitting the ſuperiority of the affinity of 


vitriolic acid to the nitrous and marine, with re- 


gard to alzalis and zarths, it does not follow that 


the ſame order prevails relatively to metallic. ſub- 


ftances, It is obſerved that metals decompoſe 
acids in -ſome-meaſure during their ſolution, and 
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from its ſolution in aqua regis by a fixed alkali, 
and the metal, as appeared from che cryſtals, 


the vitriolic -and--nitrous acids, yielded marine 
cryftals of copper; which were not very deli- 
qweſcent. e e eee ee de 

The ſame acid mixed with a ſolutiom of vitriot 
of iron, gave deliqueſcent green cubic cryſtals, 
conſiſting of iron and marine acid. 2 
wich marine acid and diſtilled, gave nitrous gas 
and aqua regis, and the refiduum was a marine 
ſalt of iron. t | CIO » rg 


* 


cryſtals were formed in that ſolution. 
Mlarine cryſtals of cobalt were formed by adding 
marine acid to ſolutions of cobalt in vitriolic and 
nitrous acid. EV Org Weg eas WE CUT Ton 
' Marine acid did not diſpoſſeſs the nitrous. acid 
from :biſmuth; for an cryſtallizing the mixture, E 


nitre of biſmuth was reformed. 
A ſolution in the vitriolic acid of a precipitate 
ſolution of this metallic fubRance in nitrous acid, 
vas not:decompoſed-by a marine acid. 975 
| - The nitrousacid ſeemed to diſengage the vitrio- 


that the diſſolved metal is either in a ftate of | lic acid'fromiiron, and at the fame to undergo ſome 


calx, or, that the acid is in a more dephlogiſti- 


cated ſtate than uſual. And therefore, relatively 


to metals, we are to conſider the affinities of acids 
not in their common ſtate, but as being more de- 


modification, are probably owing the diverſity of 
the affinities of theſe acids, with regard to differ- 


. ent metals. Thus, according to Bergman's table 


of affinities, the order in which theſe acids ſtand 


conſiderable change. For when nitrous acid was 
added to a ſolution of martial vitriol, a iftrong 
efferveſcence enſued, the ſolution acquired a red 
colour, and gave by evaporation, no cryſtals, but 


© phlogilticated or aerated; to which differences of | a deliqueſcent maſs like the ſolution of iron in 


mitrbagached. ft De 2-5 | 

Vitriols of copper and of zinc ſuffered no de- 

compoſiiion: from nitrous acid. e 
The above experiments: of Mr. Cornette diſagree 


in dhe columns for gold and ptatinu, is, marine, with Mr. Bergman's 'table above quoled, in the 


nltrous, vitriolic; in the columns for ever, mer- 


cury, tin, copper, reguli F antimony, arſenic, cobalt, 
nickel,” and manganeſe, the order of the acids is, 
marine, vitridlic, and nitrous:;-and'iin the columns 


for lead, iron, biſmuth, aud zinc, the order is vi- 


triolic, marine, nitrous. 
From Mr. Cornette's experiments, it appears 


that the marine acid is able not only to diſpoſ- | 
ſels the nitrous and vitriolic acids, when engaged 


with ſilver and mercury, as is well known, from 
the precipitates which it occaſious in the ſolutions 


Sk 'theſe metals by other auids; but alſo can de- 


compoſe the ſolutions of other metals by the vi- 
triolic antl nitwus avids, in which no pretipita- 
tion is producet by adding the marine acid. 

Thus upon adding marine acitl to a ſolution of 
a calx df platina, Which had been precipitated 


relative affinities of iron and 'bjfmuth with the 
three acids. But from the-inſtunces already men- 
tioned-of apparent exceptions 0 the general rules 
of affinities being owing to foreign circumſtances, 
it-is obvious how · neceſfary it is to repeat and vary 


| the experiments, before general inferences are 


\drawn from them. eee 200 bo dt 
Some acids have the property of oryſtallizing, 
or appearing in a concrete form, in certain tem- 


|] peratures. Thus the vitriolic acid is Known to 
be ſubject to congalation, of which three Kinds 


have been obſerved; 1. That which is cauſed by 
intenſe cold: 2. That which is produced by a cold: 
les than that of the freezing point of water, and 
| tto-which a certain determinate deuſity of the acid 
| 1liquor:is neceſſary: g. That which-oceurs in the 
diſtillation of vitriolic acid from martial vitriol; 


| of all which-fee the -article acid fuitriolic). The 
M. Trunſ. for 1583, | | nitrous acid, in ſome inſtances, bas * 


and afterwards rediſſolved iu vitriolic acid; a 
combination took place between the: marine acid 


which were formed in the liquor. Thus alfo, 
marine acid, mixed with ſolutions of copper in 


of biſmuth, made by adding à fixed alkali to a: 


A folution of iron in nitrous acid being mixed 


Vitriol of zinc diſſolved in marine acid, but no. 


9 8. 
Cryſtall. 
zation of 
nitrous acl 
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lar tendency; but the obſervations which have 
been made on this ſubject, have not been ſuffici- 


ently repeated and confirmed, nor the circum- 
ſtances noticed with accuracy enough, to enable 
us to draw any general inferences reſpecting the 


cryſtallization of the acid. I ſhall therefore _— | 


relate ſome facts that have occaſionally been notice 
Bernhardt * relates, that once, when he was diſ- 


tilling a mixture of ten pounds of nitre, with an 


equal quantity of calcined vitriol, which he had 


pe into a retort, to which was fitted an adapter 


etween the retort and the receiver, which con- 
tained a quantity of water; he obſerved a conſi- 


derable quantity of a white cryſtalline ſalt, formed 
in the adapter, while the liquid acid paſſed as 


tile, ſmoked ſtrongly when it was expoſed to air, 
and exhaled a red vapour; it burnt to a black coal, 


and where a piece of it fell, it evaporated in form 


of a blood-red vapour, till the whole of it diſ- 
appeared. Half an ounce of thefe cryſtals diſ- 
ſolved in water with ſpurting and hiſſing, like 
that of a red-hot iron dipped in water; and formed 


a green ſpirit of nitre. 
put into a botile, 
vaniſhed. | 


Some of this ſalt being 


Dr. Prieſtley has noticed very curious cryſtalli- 


which was not well ſlopt, entirely | 


_ zZations, which appear in oil of vitriol impregnated 
with nitrous gas and vapour. When ſome of 
_ theſe cryſtals were dropt into water, the liquor 
became green and efferveſced violently. While 
the water ſparkled, in which the icy acid was diſ- 


ſolving, nitrous gas was expelled. 
Mr. Cornette has obtained a glacial acid by dil- 


tilling a mixture conſiſting of one gros of oil of vi- 
triol, three gros of ſmoking nitrous acid, and two 


gros of charcoal powder: this icy acid when expoſed 


— 


des !] 
| by which it is applicable to elicit the acids latent 
in a great variety of ſubſtances, has been pro- 


many ſubſtances. 
combines with, and carries off in diſtillation, the 
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dudive of the moſt uſeful effects not only in the 
diſcovery of new acids, but allo on account of 
the light which it has thrown on the analyſes of 
By the. facility with which it 


inflammable part of bodies, or, as others ſay, 
communicates to them the pure air which it con- 
tains, many ſubſtances have been deprived of 
their inflammability and changed into peculiar 


acids, which did not before give any marks of 


their exiſtence. Thus, by repeatedly diſtilling ni- 
trous acid from ſugar, the acid called the acid of 


| ſugar is produced. By ſubjecting a great variety 
uſual into the receiver. This ſalt was very vola- 


of other vegetable ſubſtances and even animal mat- 


ters to the lame operation, the ſame acid is ob- 


| tained, ſo that it is now found to be one of the 
wood, feathers, or linen, as oil of vitriol does; 


moſt common principles of, organiſed beings. By 


che ſame means nearly, ar/entc is converted into a 


new acid, called the acid of. arſenic. phoſphorus is 
changed into the phoſphoric, and ſulphur into the 
vitriolic acid. Thele proceſſes will be deſcribed 
at the articles Acids of Sugar, Arſenic, Phoſphorus, 
Sulphur, | | "if 


At the article nitre, will be related the proceſſes F. 18. 


uſed, by making nitre beds, for obtaining nitre, 


On the con 


and various obſervations will be added concerning Airs 


the formation of this ſalt. To this article there- 
fore, the reader muſt be referred, Here, I ſhall 


of the ni- 
trous acid. 


give ſome account of thoſe experiments which 


? 


have been lately made, on the analyſis and com- 


poſition of the nitrous acid, and of the inferences 
which have been thence deduced towards a deter- 


mination of the conſtituent parts of this acid, 


The Count de Saluces pretends to have diſco- 


vered the” conſtituent parts of the nitrous acid, 


and alſo a proceſs for forming it, 


Pxperi- 


ments of 


of which he the Count 


to air, liquefied and gave abundance of red ni- | has given ſome notice, in a letter to Meſſrs. Mac- 328 
trous vapours; and it diſſolved in water with heat | quer and Cygna f, but refers to future memoirs for lion of 
and ebullition. When ſaturated with fixed alkali, |. explanation. In that letter he ſays, he has found, nitrous acid 


it formed vitriolated tartar and a little nitre. This 


glacial acid ſeems to be of the ſame nature as 
that obſerved by Dr, Prie/lley, and conſiſts of both 
acids mixed, or is perhaps the vitriolic acid diſ- 
pPoſed to cryſtallization, by the action of nitrous 
gas and vapour, Mr. Hermbſtadt of Berlin has ob- 
tained a ſolid acid ſalt, by diſtilling a mixture of 


that the conſlituent parts are an acidulous empy- 


reumatic liquor, volatile alkali, calcareous earth, 


and a little vitrifiable earth. In his proceſs for 
the artificial formation of nitre, he precipitates 


the calx of iron from a ſolution of green vitrio] 
by a volatile alkali; and he ſays, that this preci- 
pitation is accompanied with different events ac- 


8. twoounces of ſmoking nitrous acid, with one ounce cording to the medium which had-been employed 
alli- of charcoal powder. By applying heat gradually | to procure the volatile alkali from fal ammo- 
9, raiſed, there was firſt an expulſion of nitrous gas; | niac. The volatile alkalis, whick he uſed with 


and afterwards, when the heat was encreaſed, a 


ſucceſs, had been prepared by means of oil of 


{mall quantity of ſalt ſublimed to the neck of the | 
retort. This ſalt ſmoked, and when diſſolved in 
water, formed a common ſpirit of nitre f. ; 
Among the diſcoveries that have been lately 


actd applied made relating to the nitrous acid, that property 


tartar, ſoap-lees, and liquor of flints. The li- 
quors obtained (I ſuppoſe he means thoſe which 
remain after precipitation of the calx of iron 
by volatile alkali; for his account is very inex- 


§. 9 


Nitrous 


plicit) are to reſt a long time, and when filtrated, 
'0 extract j | | | | | e 
the aci 'S 
— of * Chem. Verſ. und Erf. Leipz. 1765, ds 1 1 Journ, De Phyſ. Novem. 1782; 
Phoſphorus, + Creil. chem. annal, 1785. St. 3. NS p 3 _ 
Co | 


_ 


ACID (NITROUS). (44) { t66 ] AC1H (NITROUS). (44) 


to be eombined with fixed alkali, and then eva- 
porated or diflilled.. By diſtillation the nitrous 
acid may be obtained; or, by evaporation;'a maſs 
may be formed, that does not eryſtallize, but con- 


in form of concretions. He adds that by varying 


the circumſtances in the combination of the fame 


| 
| 


furniſhed the moſt important data reſpecting Ihe 


nature and conſtituent parts of the nitrous acid. 


| | | I: being formed either by its ow 
tains nitre, which appears at the fides of the diſh, 


For this acid is poſſeſſed of a e 


by combination with other fubſtances, into va- 


rious kinds of airs or gaſes; and thus we have an 
opportunity of ſeeing the acid, 


dr parts of the 


decompoſition, or 


principles, common ſalt is produced, | 
He ſays he has alſo obtained nitte from a calca- - 
reous liver of ſulphur, which he diſſolved in vi- 
negar, concentrated by froſt, from which he had 


acid, in à variety of forms and circumflances;-and | 
of oBſerving the effects of combining theſe, . _ 

Pure or vital air, was firſt obtained by Dr. Prięſt- Pure ai, 
ley +, from nitrous acid mixed with different eatihs obtained 


obtained a black fecula by the addition df vola- | atid metallic calxes, merely by application of heat. e acid Palo, 
tile alkali. nr Ct He, and alſo Scheele, procured the ſame air by BN cate 
| Exyeri- - Nęeſſrs. Thouvenels, in a memoir, which gained J expoſing nitre to heat in gun-bartels, and earthen from 
ments on an academical prize, relate various experiments | retorts. I hive obſerved that a quantity of this tous 
the forma- made to diſcover the theory of the formation of air is extricated in the common proceſſes for 
ag Aae. nitre; and from their experiments, they draw the Þ making nitrous acid by diſtilling nitte with oil of 
2 following concluſion “?. I vitriol, or with calcined martial vitriol in glafs 
Not only nitrous acid, but alſo the baſes of | veſſels f. The ſame air is expelled from nitrous 
nitre, the vegetable and mineral fixed alkalis, are | acid, by expoſure to folar light, as has been re- 
formed in nitre-beds. The acid is formed firſt, | lated above F. 1. 7 | „„ 
and then the alkalis. V The quantity obtained from the mixtures of 
Not only the nitrous acid; but alſo the marine | nitrous acid with minium, and other metallic 
acid is formed in nitre-beds, and even ſome. calxes, or with calcareous earth is very great, 
traces of the vitriolic were obſerved. He obſerved | That from nitre alone, is fill greater, the neutral 
that the marine acid was moſt readily formed in | ſalt being more capable of fuſtaining a violent 
earths containing magneſia, and the nitrous acid | heat. Dr. Priefiley got from two ounces of nitre, 
in calcareous ears. I expoſed to heat in an earthen retort, 50e onnce- 
Lalcareous earths were ſound to be the fitteſt | meaſufks öf air, conſiderably defihlogiſticated, and 
| baſis for nitrification, and thefe muſt not be cal- | mixed with very little fixetl air. Probably, how- 
cined, or in the ſtate of lime. Magneſia and earth | ever, there was in this air a pretty large quantity 
of alum furniſhed very' little nitre: and fixed al- | of phlogiſticated air; for one thieafure of the air 
. Kalis, neutral and metallic falts have ho nitrifying obtained at the beginning of the diftillation, and 
„ 5 b one meaſure of nitrous gas being mixed, left a 
He expoſed the nitrifying ſabſtarices to air im- reſiduum equal to of the mixture; and the ſame Othe 
- pregnated with putrid effluvia, to various gaſes, | quantities of the air obtained towards the end of the and 
namely, thoſe produced from chalk and vitrivlic | proceſs, and of nitrous gas, left a reſiduum equal ere 
acid; from iron and vitriolic acid; from foſſil | to 28 of the mixture. The impurity of the air is _ 
coal, blood; tartar, corn, and marble; by diſtilla- | attributed by Dr. Priefiley to the tatthth retort, — 


tion; but without obſerving that any of them 
promoted the nitrification, excepting putrid air; 
and this air was diveſted of its nitrifying capacity 
by waſhing in lime-water; or in a cauſtic alkali. 


for he oblerves, that when the proceſs is per- 
formed in glaſs veſſels, a mixture of equal parts 
of this air and nitrous gas leaves a reſiduum only 
| | of of the mixture. The whole of the acid of 
The atmoſpherical air was neceſlary in this pro- | the nitre was not decompoſed in Dr. Prizflej's 
eeſs; for in veſſels filled with putrid air, the nitri- experiment, for he meiitions that a quantity of 
fication did not proceed, when the atmoſpherical | acid had diſtilled in the ſtate of -yapour. The 
Air was excluded. Neither was the atmoſpherical alkali was left in a Cauſtic ſtate, 1 5 
air ſufficient for the piitpoſe without the help of | The Abbe Fontana, got about 2 of the weight uf 
putrid air; for in elevated places, where conſe- the nitre employed in air, and Mr. Berthollet better 
quently there were few putrid exhalations, the | than 2, From a meaſure of Mr. Berthollet's air, 
proceſs did not fucceed well. The beſt ſituations and the ſame quantity of nitrous gas mixed, there 
wete found to be in low places, as in ditches, and remained 25; of the mixture; which reſiduum 
in grounds expoſed to animal exhalations. Warm ſhews that a conſiderable quantity of phlogiſti- 
— weather alſo was obſerved to be more favourable J cated air had been mixed with it. Mr. Metherie 
| 45 4054 : than cold. 5 2 5 — obtained from 560 grains of nitre, by the fariie 
„ The late diſcoveries and reſearches concerning means, 372 cubic inches, or about 160 grains of 
inthe inveſ. air and other permanently elaſtic: Huids, have air, of which one meaſure mixed with three 


—— 


| 
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6 meaſures 


meaſures of nitrous gas, were reduced to o. 20. 
In this proceſs, he obſeryed alſo, a.ſmall quantity 
of fixed air, ſome acid vapour, a few. drops. of 
water, and ſome nitre volatilized. The remain- 


ing alkali had ſunk into the retort, ſo that only | 


216 grains could be collected. It is evident from | 
the diverſity of the feſults, and the quantity of acid 
which eſcapes undecompoſed in theſe experiments, 
that no exact eſtimate can be yet formed of the 
quantity of air which may be produced from 
nitre. | Tb „ ns 
Pilogiſi- hat elaſtic fluid, called ph/ogz/icated or vitiated 
cated air air, which conſtitutes, about 4 of our atmoſ- 
from ni, phere, and which was conſidered long as a mix- 
trous acid. ture of pure air and phlogiſton, or inflammable 
matter, until Meſſrs. Scheele and Lavoiſſer diſtin- 
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iron in this gas, in which caſe the iron 
augmentation of weight 9. : Ft, 
Some inſtances are given of phlogi/ticated air be- 
ing pgrily changed into pure air, ſo as to be capable 
of operating ſome-diminution of nitrous gas. This 
effect, as Dr. . Prieflley has ſhewn, is produced by 
placing growing plants in it; and alſo by agitation 


receives an 


in water. This air is not only capable of being 
formed from other airs and: gaſes, which have a 
relation to the nitrous acid; arid of being changed 


into pure air, but is alſo convertible into the nitrous | 
acid itlelf, when mixed with pure air, as will be | 


. ſeen below, 


In moſt of the proceſſes. in which any air or Fixed air 
gas 1s obtained from nitre, ſome of that fluid called produced 


fixed air, or calcarequs gas, makes its appearance; From ni. 


guiſhed it as a peculiar gas, ſeems to have a parti- | 
_ cular relation to nitrous acid. We liave juſt ſeen 


that it is found in a ſenſible quantity, mixed with. | 


the air produced in the diſtillation of nitre. When 
nitre is diſtilled or detonated with charcoal, or 
with filings' of iron d, the quantity of this gas 
which is produced is much more conſiderable. 
By detonating 864 grains of nitre with 114 
grains of ks Mr. Lawaifier F obtamed 161.76. 
cubic inches of phlogiſticated air, equal in weight 
10 75-419 grains, mixed with about fiye times the 
weight of fixed air. He. infers from his experi- 
ment that this gas conſtitutes. 3 of nitrous acid. 
The ſame fluid is produced in-the.detonation of 
nitre with a conliderable proportion of ſulphur. 


But when only one part of. ſulphur is employed to \ 


four parts of nitre, the gitrous gas alone is pro- 

duced, as Mr. Benthallet ſhews.. - | 
Oger airs Almoſt all other airs and gaſes are convertible 
and gaſes into this fluid. Pune air abſorbed by charcoal, 
ere conver- Which has been made red-hot, and expelled from 
lle into thence by plunging. the charcoal in water, is 


r changed into phlogiſticated air. The ſame change 


is effected hy expphng pure air to wet filings of f 
iron, or to a mixture of ſulphur. and iron. A 4 
mixture of one | meaſure. of pure. air and of two : 
meaſures of :::flammable gas, kept ſtanding toge- 
ther for ſome time, was found to contain ſuch a 
quantity of phlogiſticated air, that when it was 
red in Vola's Eudiometer, a reſiduum was leſt 
from O. 60 to 1.00; whereas when they were 
fired immediately on being mixed, the reliduum | 
was onhy O; 5 and Oo, 20 4. Nitrous gas is changed | 
into phlogiſtizated air by ſeveral methods. 1.'By | 
' abſorption. by. charcoal and expulſion from thence : 


{ -ployed, and . conſequen 


2, By 'expolure to the electric ſpark, by which | 
laſt. operation it was diminiſhed 3 of its bulk, and 
dome nitrous acid was, depoſited: 3. By melting 


i+:Mem- Scavans Etragg. Tom. XI. p. 627. 
5 mood eſſal ſur differens airs. 


« and Opierv. VI-304. 


frequently in quantities ſo minute, that it may be acid. 
conſidered only as an accidental mixture. But 

when nitre is detonated with charcoal, the quan- 

tity is conſiderable, The charcoal itſelf is known 

to furniſh this gas; but the fluid produced is much 

more in quantity, than that of the charcoal em- 

| ntly. the nitre muſt have 

largely contributed. 1n Mr. Lavorſrer's || experi- 

ment of the detonation of 864 grains of nitre 


1 with 114 grains of charcoal, he obtained 585.82 


cubic inches of fixed air, which he computes are 
equal in weight to 407.143 grains, From his for- 
mer experiments he had inferred that 100 parts of 
fixed air conſiſted of 28 parts of charcoal and 7a 
of vital air 1. 5 LD. 

Mr. Berthollet diſtilled a mixture of nitre and. iron 
filings, from which he obtained a large quantity of 
phlogiſticated air, and the remaining alkali con- 
tained fixed air * *, He detonated a mixture of 
120 grains of nitre with 60 grains of zinc, and 
thereby produced ſo much calcareous:gas as to be 
able to precipitate all the lime contained in three 
or four quarts of lime water. The mixture of 
nitrous gas and pure air, is generally attended with 
a ſlight appearance of precipitation in lime- water, 
but Mr. Cauendi/h+# has ſhewn that this is only 
accidental. FV DUR 
Of all the aerial productions formed by operat- 1\;wous gas 
ing with nitrous-acid, the niirous gas, is. the moſt. 
immediately related to this acid; as it cannot like 
the preceding. fluids, he formed from any other 
ſubſtance. Ichis gas is Obtained by diſtilling ni- 
trous acid With; any vegetable or animal inflam- 
mable Matter. with maſt of thoſe metallic ſub- 
ſtances wkich, this acid is capable of difolving, ot 
with ſulphur, pheſphorus, white arſenic, and ge- 
nerally with any inflammable matter. The ca- 


q pital diſcovery, of Dr. Frigſiley, that nitrous acid is 


| Mem. Scav. Etrang. Fom. XI, P- 627. 
F Mem. ac. des Scienc. Paris. | 
* Paris Mem. 178. 
++ Phil. Tranſ. 1784. | 
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inftantly produced by mixing this gas with pure air, | 


is a corner ſtone on which we are to build our 


knowledge of the nature and conſtituent parts of 
this acid, as it ſhews unqueſtionably that 


the ele- 
ments of this acid are contained in theſe os, 
The different modes of explaining this celebrated 
experiment will be related below. It has been al- 
ready remarked that nitrous gas may by various 
methods be changed into phlogiſticated air. 
Dr. Prieftley has obtained another peculiar gas, 


from the nitrous acid, which he calls dephlogiſti- 
cated nitrous air. He procured this fluid by a long 


expoſure of nitrous gas to iron, or ſcales of iron, 


| a ſolution of copper in this acid. The properties of 
this gas ſeem to partake of thoſe of both the ni- 


6r to a mixture of iron and ſulphur by diſſolving 
tin and zinc in nitrous acid; and by adding iron to 


trous gas and of pure air; and ſometimes it ap- 
proaches more to the one, and ſometimes to the 


other, ſometimes like nitrous gas, it diminiſhes , 


pure air, bit in a leſs degree. Like pure air, it 
allows a candle to burn in it, but with an enlarged 


flame; and it enables inflammable gas to explode 


bility of air. Mr. de la Metherie found that this 


_ dephlogiſticated nitrous. gas, to which he gives the 


name of nitrous air with exceſs of pure air, and 
which he had procured during a ſolution of platina 
in aqua regis, ated at the ſame time upon air as 


nitrous gas would do, and upon nitrous gas as air 


would do, For upon mixing one meaſure of this 


gas, with one meaſure of atmoſpherical air, the 


mixture was reduced to 1.10; and upon adding 
one meaſure of it to good nitrous gas, the mix- 
ture was diminiſhed to 1.84. 


diffculty is, which Mr. de la Metherie ſays he can- 


not explain, why theſe two fluids do not act upon 


one another and form nitrous acid. . 


The difference however between this dephlogiſ. 


ticated and the common nitrous gas, is not ſo great, 
as may ſeem at firſt view. For, according to Mr. 


die la Metherie's obſervation, the extinRion of flame 


in nitrous gas is accidental only, being cauſed by 
the nitrous acid, which floats upon the ſurface 
of this gas when expoſed to common air. He 
affirms, that when a lighted ſtick is quickly im- 
merſed in. a jar filled with nitrous gas, although the 
flame is extinguiſhed on its contact with the ſur- 
face, the ignited wood retains its vivid heat at the 
bottom of the jar“. Dr. Prieſtley has obſerved, 
that pyrophorus burns in nitrous gas t. 
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It appears then 
to contain both pure air, and nitrous gas, but the 


| 


1 


| 


| 


\ 


— 


reſiduum is left unabſorbed by the water. 


of z;th of the original bulk of the mixture. Theſe 
| ſmall quantittes not abſorbed by the water have 


employed. When the two fluids are mixed over 


— 


The above are the elaſtic fluids which have a 
more immediate relation to the nitrous acid. Their 


properties will be delivered more fully at the article 


of the ſupplement, Gas. 


Different theories have be 


en deviſed reſpecting &, 11. 


the nature and formation of the nitrous acid. Mac- T heories 
guer in the above article, ſeems inclined to Stabl's Tete 


opinion, that the nitrous acid is the vitriolic eom- 
bined with phlogiſton by means of putrefaQtion:. 


nitrous 
acid, by 


Macquer, 


Scheele and Bergman have relinquiſhed - this idea of Scheele, ad 


the nitrous acid being more phlogiſticated than the Bergnan. 
vitriolic and marine, from the obſervations: they 


made on the dephlogiſticated marine acid; the pro- 
perties of which were ſimilar in many reſpects to 
thoſe of the nitrous acid. They were thence led 
to believe that this latter acid, muſt like the for- 
mer. contain leſs phlogiſton, inſtead of more, than 
the vitriolic and marine acids; and from this defect 
they explained its avidity of uniting with all in- 
flammable or phlogiſtic ſubſtances; an explanation 
certainly much more plauſible than that of Stahl. 
who imputed its great affinity with inflammable 
matters to its being already united with a large 


in it. At one time, he found it even fit for reſpi- portion of the inflammable principfſe. 
ration, as well as for maintaining flame; but it was 
not then, in the leaſt, affected by nitrous gas; and 
hence, he remarks, that in this ſingular inſtance, . 


the nitrous gas failed th be a proof of the reſpira- 


Ide important diſcovery of the formation of ni- 


trous acid, by the mixture of nitrous gas with pure 


air, could not fail of exciting the attention of che- 
miſts, who however have not agreed in their expla- 
nation of the fact. The author of this diſcovery, 


5. 12, 
Explana- 
tions of the 
formation 
of nitrous 
acid from 


Dr. Prięſiley, the Abbe Fontana, Mr. Macguer, and nitrous ge 
others, maintained that nitrous gas was a compound and air, 


conſiſting of nitrous acid combined with the phlo- 


giſton of the metals or inflammable ſubſtances to 


which the acid had been applied; and that when 


this gas was mixed with air, the latter fluid united 
with the phlogiſton, and let the acid ſeparate or 
precipitate, in form of nitrous acid vapour, which 
readily condenſes with water. os ind 


A difficulty however occurs in this explanation, 
to know what becomes of the pure air and phlo- 
giſton which are ſaid to unite. For when the air 
and gas are mixed in due proportion, ſcarcely any 
Dr. 
Prięſtley found that when one meaſure of pure de- 
phlogiſticated air was mixed with two meaſures of 
nitrous gas, the reſiduum amounted to only 75 of 
a meaſure; and once, the ingredients were ſo pure, 
and the mixture was made in ſo favourable a man- 
ner, that only ;3s of a meaſure remained. And 


Mr. Lavoiſier, upon mixing four meaſures of pure 
air with 73 of nitrous gas (which proportion ap- 


peared to him to be the beſt) obtained a reſiduum 


been imputed to ſome impurity in the air and gas 


lime-water, a ſlight precipitation may be generally 
obſerved; and it has been thence 3 the 
pure air and plogiſton by uniting formed fixed air. 


But 


property in its aſcent ſtate, although it may be 


and that the pure air takes the phlogiſton from the 
acid, which then precipitates. But he maintains 
that the air and phlogiſton uniting form a new | - 
compound, which he ſays is the matter of heat, 


the ſuppoſition of phlogiſton being a part of nitrous 


nitrous gas in proper proportion, which is about 64. 


total abſorption was perfectly conſiſtent. 
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But Mr. Cawendifh has proved, that when proper 
precautions are taken to exclude all ſubſtances 
which can furniſh'fixed air; none actually appears 
in the experiment *. Mr. Kirwan + admits- the 
facts, but recurs to. a ſuppoſition, that the fixed 
air when formed is abſorbed by the nitrous ſalt of 


nitrous acid actiug on the lime of the lime-water, 
waich he alleges is capable of abſorbing the fixed 
air thus produced. Mr. Cavendiſb however has 
ſhew that this nitrous ſalt of lime, when added 
to lime water, does not render the precipitation of 
the lime by means of a minute quantity of fixed 
air leſs ſenſible: to which Mr. Kirwan replies, that 


the nitrous ſalt of lime may nevertheleſs have this 


otherwiſe, when it is completely formed. See Phil. 
Tranſ. 1784. % 
Another opinion is ſuggeſted, namely, that the 
phlogiſton of the nitrous gas uniting with the pure 
air, forms water, according to the late theory of 
the formation of this liquid from the union of in- 
flammable and vital ars. 
Scheele agrees with thoſe who think that nitrous 
gas is a compound of nitrous acid and phlogiſton, 


and which being capable of paſſing through the 


made, is not to be found; and thus by a bold hy- 
potheſis of the formation of a ſubtle matter, ca- 
pable of pervading glaſs, from the union of two 
ſubſtances, neither of which have this property, 


he gets over the difficulty of accounting for the 


non- appearance of the air and · phlogiſton, after the 
mixture. N CC ne 26 
Mr. Lavoiſier perceiving the difficulties to which 


—— 


gas had brought other theoriſts, took another ſtep, 
and denied the preſence of pblogiſton in this in- 
ſtance, and indeed the proofs of its exiſtence al- 
together. He maintained that the pure air and 


lime, which is made during the experiment by the | 


6— 


ſides of the glaſs veſſel in which the experiment is | 
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ceſs takes place in the application of nitrous acid 
to inflammable ſubſtances, and that in all theſe pro- 
ceſſes, the acid is decompoſed and reſolved into its 
two conſtituent parts. He confirms this theory by 
the following experiment, which has give n Occa- 
ſion io a good dealtof reaſoning. | | 


To two ounces of nitrous acid, whoſe ſpecific 
gravity was 1.316, Mr. Lavoiſſer added two ounces: 


and one gros of mercury. During the ſo ut ion. 


196 cubic inches of nitrous gas were expelled, He 
then applied heat and diſtilled the mercurial ſalt to 
dryneſs, in which operation, as ſoon as the ſalt: 

became red, it emitted pure air, until almoſt the 

whole of the mercury was revived. The quantity 
of air thus expelled was 246 cubic inches, From. 
this experiment, Mr. Lavoiſier drew the following. 

\ concluſions: | 3 TOOTH 
I. That the nitrous acid was totally decompoſed. 

and reſolved in this experiment into two kinds of: 

air; by the re-union of which it may again be. 
compoſed. | „ 

2. That from the beſt approximation which he 
can make of the weight of the elaſtic fluids pro- 
duced, he calculates that a pound or 9216 grains 
of nitrous acid of the denſity mentioned, conſiſts. 
of | | 88 
| Nitrous Gass 027 2 

Pure Air = - 1082 2 

Water 7506. 


9 _ 9216 3 
3. That ſince the mercury was recovered without 


it loſt any phlogiſton during its ſolution in the acid; 
but that it was reduced to a calx merely by its 
union witk pure air, ſince, in proportion as this 


pure air was expelled, it recovered its metallic. 


for m. | | . 
He acknowledges that the proportion of the pure 
air and nitrous gas obtained in this experiment is 
very different from the proportion in which theſe 
fluids mix in the formation of nitrous acid, and that 
the quantity of pure air is about twice as much as 
| it ought to be comparatively with that of the ni- 


grains of nitrous gas with 36 grains of pure air; 
united together totally and formed the nitrous acid, 
of which therefore theſe two ſubſtances. are the 
ſole conſtituent parts. With this theory, the 
He ſur- 
ther maintains, that by different proceſles, nitrous 
acid may be decompoſed, and that ſometimes one 
of the conſtituent parts of this acid may be ob- 
tained ſeparately, and ſometimes the other. That 
in the ſolution of metals, the pure air of the acid 
unites with the metal, while the nitrous. gas is ex- 


b 8 


| 


pelled and appears difengaged: that the ſame pro- 


Phil. Tranſ. 1984. 


+ Phil, Tranſ. 764. J 


: trous-gas, He therefore confeſſes the impoſſibility 
of proving the truth of his analyſis by a recompo- . 
ſition of the parts obtained. Indeed this defective - 
circumſtance, ſeems to prove that his analyſis, or 
at leaſt, the above ſtatement of quantities cannot 
be accurate or complete, as Meſſrs. Mauer and 
Kirwan have obſerved» We ſhall afterwards ſhew 
that the true eclairciſſement of this experiment de- 
pends on the decompoſition of a part of the nitrous 
gas into its conſtituent parts, pure and phlogiſticated 
—_—- , 
Mr. Macquer thinks that the deficiency of the 
nitrous gas in Mr. Lavoiſier s experiment cannot be 


2 Diäkianary, Azjicle:Ga.(Nirow) + 
F EE explained 


loſs or alteration, there is no reaſon to ſuppoſe that 


L 
explained by the formation of any air or ſub- | 


ſtance capable of being. confined within. glaſs veſ- 
ſels, otherwiſe this air or other ſubſtance would have 
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appeared. He therefore attributes this loſs to the | 
matter f fire, which, he ſuppoles, is a conſtituent 
part of nitrous acids, and which in this experiment 
eſcapes through the pores of the glaſs veſſels. He 
conceives then that nitrous acid conſiſts principally 


of air united with the matter of fire or light, which | 


matter, when combined in bodies, is, according to 
this author's illuſtration of Stahls doctrine, phle- 


giſton; ; and that theſe two principles, form the acid, 


78 45 ex 8 


ence of ni- 
trous acid 
in the at- 
moſphere 
proved by 
Mr. Ca- 
vendiſh's 
experiment. 


by uniting with water and earth, the two elements, 
which according to 84050 conſtitute all acids and | 
faline urge. 


1 


and that in the e of this acid, it — 
through the veſſels. But if we admit the decom- | 
poſition of nitrous gas into phlogiſticated air and 


pure air, which decompoſition ſeems probable from 


other experiments, it will be unneceſſary to have 


recourſe to an hypotheſis ſo little grounded on ex- 


periment, as the eſcape of part of the ſubſtance of 


the acid through the glaſs veſſels. 


The exiſtence of nitrous acid in the atmoſphere 
bas been long a very popular opinion. The va- 
rious airs and gaſes which may be formed by means 
of the nitrous acid, and the neceſſity of expoſure 
to air in the common proceſs for making nitre, 
might give probability to this opinion, which how- 
ever reſted upon no deciſive fact, till Mr. Cavendiſh. 
by one of thoſe important experiments, which | 


mabe as it were an æra in the hiſtory of chemiſtry, 


ns it among eſtabliſhed truths. -He bas ſhewn, 


that by paſſing the electric ſpark through common 
air included in a glaſs tube, the air was diminiſhed | 


in quantity, and: nitrous acid was produced. As | 


common air is known to be a mixture of pure and 
phlogiſticated airs, he repeated the experiment on 
mixtures of theſe flujds, and diſcovered that when | 
mixed in a proper proportion, they were wholly 
convertible into nitrous acid, or nitrous acid and 
Water. 
phlogi d to tlie pure air was as 416 to 914 
and in another experiment, as 1920 to 4860. Al- 
though he does not give either af thieſe proportions, 
as exact, it is evident that they  furnifh ſome ap- 
proximation. . 

Here then we have a 4 and i experi- 


ment, nat complicated with. a variety. of compound | 


 babſtantes, nor. with a method ſubjec to variation 
in the reſult, proving the formation of a nitrous 


acid qua This fact Wen notwithſlanding | 


110 2 


In one experiment, the proportion of the 


I 


| further ſhews, that no. fixed air was produced in the 


= 
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its apparent ſimplicity, admits. of different. modes of. - 
explanation. | 
Mr. Cavendiſh, had, preriawiy to. this experi-. 
ment, 0 ep rn that phlogiſticated air, . muſt be 
compoled of nitrous acid and. phlogiſton, from the 
produRion of that fluid by detonating nitre with 
charcoal; and conſequently, that nitrous acid 
might be produced by depriving pblogiſticated air 
of its phlogiſton. But as, according to his theory 
of the compoſition of water, from the union of 
dephlogiſticated and inflammable airs. pure air is 
only water deprived of phlogiſton, it is plain, that 
adding pure air to a body, is equivalent to depriv- 
ing it of phlogiſton, and adding water to it; and 
therefore phlogiſticated. air ought alſo to be re- 
duced to nitrous acid, by being made to unite to, 
or form a chemical combination. with pure air; 
only the acid formed this way will be more dilute, 
than if the phlogiſticated air were fimply deprived: 
of its phlogiſton. From theſe premiſes he con- 

| cludes, that in his experiment, the phlogiſticated 
air was enabled, by means of the electrical ſpark, - 
to unite to, or form a chemical combination with,. 
che pure air, and was thereby reduced to a nitrous 
acid liquor. That the union of theſe two airs is 
neceſſary towards the production of the nitrous 
acid, he proves by obſerving that no diminution 
was produced by tlie electric ſpark paſſing through 
either of the airs, unmixed with the other. He 


4 


experiments, and that nothing occurred which in- 
dicated the opinion of phlogiſton being commu- 
nicated to the airs by the electric ſpark. 

According then to Mr. Cavendiſi's opinion. 
| Phlogiſticated air is a compound of nitrous acid 
and pblogiſton; ; nitrous gas is a compound of 
phlogiſticated air ànd pure air; and when either 
nitrous gas, or phlogiſticated air, is united with 
pure air, ſo. chat tlie nitrous acid is thence formed, 
the-proceſs'is effected by the union of the pure air 
with the phlogiſton, and conſequent brodudian ok 
vater, while the acid is precipitated. 

Mr. Lavoifier has made various experiments on F. 14. 
the decompoſition of nitte by charcoal. and on the Lavoiſer ; 
formation of [nitrous acid by mixing -air with ni- ay od 
trous.gas; from which experiments he draws the BY 
following reſults *. 


By detonating 864 grains of nitre vim 114 
grains of charcoal, he obtained 


Cubic Inches, Grains, 
Fixed Air 585.82 - 407. 143 
Phlogiſticated Air 161 * 2 8 419 | 
Cauſtic Alkali - TE Ee 495. —— — 
== 


As Gxed-air is compoſed, according to Mr. La- 


* Mem. Sgav. Etr. Egip. xi. . 
e . 


A <0 
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voiſer of 28 parts charcoal and 7 2 parts vital air; 


or oxygine, as he calls the ſuppoſed baſis of pure 


air; by ſubſtituting to fixed air, its conſtituent 


parts, he gives the following proportion of the 


Hements' einployed in the above produce. 
VFC Grains, 
Charcoal - - =-,- - - 114 
Vital or pure Air, or Oxygine 293.1 
15 Phlogilticated Air * — Pe: 
| 5 Cauſtic Alkali e 5.4.38 
ke | |. a8 
Deducting from the laſt eſtimate, the charcoal 
and alkali, the remainder will be the nitrous acid, 
of which 368.562 grains, will conſiſt of 


5.5 


. ! | Grains, 
CC 7 
Phlogiſticated Air - - - - 75.419 

5 368.562 


Hlaving found from former experiments, that 


the proportion of nitrous gas ang pure air, in the 
formation.of nitrous acid, was 68 parts by weight 


of the former to 40 of the latter, he infers chat 


368.562 grains of the acid conſiſt alſo of, 


| + 1 : ES 5 Grains, | 
| Nitrous as 235.662 
Pure Ait 132.9 
5 | 368.562 


4 


100 grains of nitrous acid, conſiſt of 


( Phlogiſticated Air - - 
Nitrous Gas J Air requiſite to form Ni- 
TN trous Gas 


Air, required to convert the Nitrous 


20.463 5 


_ . 
* 


Gas into Nitrous Acid - - | 36.0394 


By combining the two laſt reſults, he finds that 


| 43-4771, 


100. 


The ſame compoſition of nitrous acid, expreſſed 


Ss 1 : Cubic Inches, 
| __.cPhlogiſticated Air - - 20.7044 

Nitrous os required to form Ni- A 
| trous Gas - 43-3450 | 


Air required to change the Nitrous Air 
into Nitrous Acid - » - = 


The proportion of phlogiſticated air neceſſary 
for the formation of nitrous acid, comparatively 


with pure air, is conſiderably leſs in Mr. Lavoi- 


fier's eſtimate than jn Mr. Cavendiſi's. Mr. La- 


voiſter thinks that this difference may poſſibly pro- 
ceed from the acid being more or leſs phlogiſli · 


O— RO 


[nitrous gas, and of phlogiſticated air; and on 
the contrary the former author conſiders either of to Meſſrs. 


cated in one caſe than in the other. Tt muſt how- 
ever appear evident, that Mr. Cavendiſi's mode of 
operating, muſt be much leſs ſubjeR to variation 
and error, than a detonation of nitre with .char- 
coal, in which not only the heat, but alſo the 
proportion of fixed and phlogiſticated airs may 


perhaps vary conſiderably, according to the quan- 


| tity of charcoal employed. | 


As the nitrous acid may be obtained either from 


a mixture of air and nitrous gas, or of air and Other pro- 
| phlogiſticated air, it ſeems evident that nitrous 


gas and phlogiſticated air muſt contain the ſame g 
elements, and that the only difference that can 
exiſt between them, 1s that one of them is modi- 
fied with pure air; or with a larger proportion of 
this element than the other. Thus, as, according 
to Dr. Prie/tley's diſcovery, two meaſures of nitrous 


gas with one of air, conſtitute nitrous acid, and 


according to Mr, 3 about ſeven meaſures 


1 - * - 


Mr. Lavoifier differs materially from Mr. Ca- F. 16. 
vendiſh in his theory of the nitrous acid. The Conſtituent 
parts of ni- 


latter conſiders this atid as a conſtituent part of the 


7 


theſe fluids as a conſtituent part of the acid, and 
thinks that, in the experiments above mentioned 
of the formation of acid by their means, they 
enter totally into its compoſition. | 

In Mr. Kirwan's opinion, 100 grains of pure 


and dry nitrous acid contain, 


| Z nine. 
| Of Fixed Air which he thinks is the 48. 
principle of Acidity-= - - - - * 38.17 
Of Nitrous Baſis - - » = 57.06 


And of Phlogiſton united with the Ni- 8 
trous Baſis — 0 —U— — © 477 


* 
— — 


portions de- 


the parts of 


mon. 


4 


| | 
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4 
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_ He thinks further that the nitrous baſis conſiſts 
of two parts of pute air, and one part of phlogiſ- 


ticsted air; and that this baſis ſaturated with 


Mr. de la 


phlogiſton conftitutes nitrous gas, which, he ſays, 
conlifls of about 100 paits of the nitrous baſis, and 
22 of phlogiſton. Hence, the conſtituent parts of 
the nitrous acid are, according to Mr. Kirwan, fixed 
air, pure air,'phlogiſticated air, and phlogiſton. 


— 


phlogiſticated ſtate into the receiver. Mr. Me ſiru mh 


agrees with Mr, Watt in this explanation t. 


This opinion, Mr. Kirwan.oblerves, is expoſed 
to unſurmountable difficulties. * For (ſays he) 
in the firſt place, nitre affords dephlogiſticated 
< air at the rate of 146.125 cubic inches, for 
every hundred grains of nitre; and ſuppoſing 
100 Cubic inches of dephlogiſticated air to 


e op To theſe lafl mentioned elements of nitrous « weigh but 32 grains, which is the loweſt com- 
[| | 3 acid, Mr. de Ia Metherie adds the principle of heat, | ** putation, and may be allowed on account of 
| 2 which, according to him, is the acidifying matter, “ the mixture of phlogiſlicated air, 146.125 cubic 
4 and allo water. Fixed air, he thinks, is probably f inches ſhall weigh 46.77 grains. But then de- 
| contained in the acid, but he does not conſider | « phlogiſlicated air is only one of the conſtituent 
| it ſo eſſential as Mr. Kirwan does, who believes“ parts of water; for it contains 13 per cent. of 
|| that this fluid 18 the general principle of acidity. | e inflammable air, that is to ſay, 87 grains of 
'Þ * 17. As the opinions reſpecting the conſtituent parts * dephlogiſticated air: to form 100 grains of 
| 2 of nitrous acid are fo different, we may expect an I water requires an addition of 13 grains of 
1 


y N - — —— 
— —_” — 


tions of the 


equal variety in the modes of explanation of ſome 


inflammable gas and pure air, to explain the de- 
compoſition of nitre and production of air, which 
he attributes to the decompoſition of the water con- 
tained in the nitre, either as the water of cryfial- 
lization, or as a conſtituent part of the nitre, and 


not to the decompoſition of the acid itſelf. He ſup- 


poſes that when the nitre is red hot, its acid by its 
ſtrong affinity to phlogiſton, attacks the inflamma- 
ble gas, which, as he believes, is one of the confti- 


tuent parts of water, and ſeparates it from the 


\ Other conſtituent part; namely, the pure air or 


baſis of air, which then being diſengaged, and 
receiving from the fire, iis due quantity of heat to 


give it its elaſtic form, appears as air. He relates 


ſome experiments which he had made of decom- 
poſing nitre by heat, from which he infers that 


1 


| 
| 


| 


'+ inflammable air, conſequently 46.97 grains of 


| decompoſi- of the principal phenomena reſpeQing this acid. | «© dephlogiſticated . air require nearly ſeven of 
| for 3.08 Accordingly, the decompoſition ofthe nitrous acid e inflammable air, and would then form 53. 
. by heat, y heat, has been conſidered in very different views, | «+ grains of water, which exceeds half the weight 
"4 By Dr. | Dc, Prieſtley, who has illuſtrated this fact by a | * of the nitre, as Mr, Watt candidly owns, 
1 Prieſtley. ene of inllances, finding that the acid diſap- ] which quantity of water is certainly inadmiſſi- 
1 8 peared, and in its place, a proportionable quan- | « ple; for it evidently contains at leaſt its weight 
1 _ tity of air ſubſtituted, naturally inferred that the &* of alkali, and then no room would be left for 
* acid was by ſome modification converted into air. | © the acid; beſides, the phlogiſticated air cannot 
'1q By Meſſrs. Mr. Watt! however has applied the late diſco- « be derived from the water, and it makes u 
| | 7 very of the formation of water, by the union of f about of the whole, ſo that of neceſſity the 


ce acid muſt be decompoſed : beſides, no ſatisfac- 
* tory account is given of what becomes of the 
« acid. Mr. Watt found that the water over 
e which the air proceeding from the decompoſition 


„of 960 grains of nitre, had been received, con- 


+ taining only the acid belonging to 120 grains 
«of nitre, and even this ſmall quantity he in- 


e ferred only from my experiments; but my ex- 


periments are totally inapplicable in this caſe, 
% for I uſed. only the dephlogiſticated nitrous 
e acid, and alkalis are ſaturable by a much 
ee ſmaller quantity of phlogiſticated than of de- 
e phlogiſticated acids, as is evident in the caſe of 
© the dephlogiſticated marine acid, as Stahl long 
ce ago obſerved: for he ſays that the volatile acid 
ec of ſulphur ſaturates ten times as much alkali as 


the acid was not deſtroyed, but paſſed totally ina | e the fixed,” Kirwan's Eſſay on Phlogifton, p. 53S. 


I Phill. Tranſ. for 1784. 1 { ſuddenneſs of application of the heat, and the form and 

1 Heine phyſ. chem. Abhand. B. II. f. 5. quality of che 8 might have contributed to di- 
See dis Treatiſe on Salts, N 2 verſify the reſuits. In ſome inſtances, a part of the 

F lt is to be obſerved that there is a very conſiderable I nitre itſelf has been ſublimed. | 
diverſity in the relations of this experiment of the de- | The Abbe Fontana ſays that one-eighth of the acid of 
compolition of nitre by heat, as made by different per- I the nitre paſſed in diſtillation, Several writers mention 
ſons. Some tell us that a great deal of acid paſſes in that the air produced ſmells of nitrous acid. Mr. Ber- 
diſtillation, and others ſay that none appears. Some | thyllet however could not find any conſiderable quantity. 


—— 


ſay that as much air is expelled as is equal in weight 
to one half or more of the nitre employed, and 
others ſpeak of much leſs conſiderable quantities. By 
ſome the nitre has been completely alkaliſed, and 


: by others, who deny that nitre can be alkaliſed in 
Cl 


ſe veſſels, reduced only to phlogiſticated nitre. 


. Theſe differences ſeem to have ariten chiefly from the 
greater or leſs continuance and intenſity of the heat em- 
ployed in the operation, Perhaps alſo the ſlowneſs or 


{ 


| 


in the receiver and upper ſurface of 


of acid, but a good deal of nitre or palogiſticated nitre \ 
e retort, Meſſrs. 

Lavoiſier and Bucquet, who were ordered to give their re- 
port on Mr. Berthellet's memoir, and who repeated ſome 
of his. experiments with this view, and e 
made the air paſs through water, relate that the quantity 
of acid thus obtained was ſo inconſiderable that the wa- 
ter did but lightly alter the colour of turnſol. Mr, 
Bertholet thinks he may conclude with certainty, that 
I 8 | when 


W \ 
8 12 


wan's theo- 


79. 


* 


fixed ain paſſed with the ait that came over in the | 
beginning of tbe operaliomꝭ and he thence infefs, 


1 


* 


AGTD (NITRBU $: 0, 


bo 


re. made. h Dr. Prieſiley, 


Mr. Berthollet,, and; uccoto, a mall. portion oh 


that this fluid muſt alſo enter along with the phlo- 


giſticated and pure airs: into he compoſition of 
the acid. But he denies that nitrous gas is an 


element of nitrous acid, or that it conſiſis of pure 


4 


— 


and phlogiſticated airs; as Mr. Lavoifier thinks; 
but he maintains that this gas is compounded of 
the acid and phlogiſſon, and conſequenily, that 
inſtead of its being an element (a the. 


acid is one of the elements of this fuid. 7 


Mr. Kirwan is ſenſible that a ſtrong objection 


io his opiniom of fixed air being a conſtituent part 
of tber: nitrous acid may be drawn from the mi- 


| nutenels of the quantity of chis fluid that is found 


Scheele and others, when they did not give tufficient | 


o 


nitre. Acco 


mode in which he condu 


is ſcarcely one-ſixth' part of 


in the air produced in the decompoſition of 
nitre: and as the quantity of it in nitrous acid 


is ſtated by him to be g of the acid, he is there- | 


fore obliged. to ſuppoſe that it is decompoſed in 


the aperafion ; and the mode of decompoſition 


he Ueſcribes as follows; + When the niue is ex- 
© poſed, to a red heat, the union of the conſli- 
. , b 8 3 I ; 

ee tuent parts of the acid is gradually broken: 
e that part of the acid which is at the ſurface of 


the alkali, being in contact with. the“ water, 


* which is the moſt volatile ingredient, is not ſo 
* ſtrongly aged upon by heat, but Paſſes ynde- | 
*+* compoſed. The refiduary nitrous acid becom- | 
s ing now#mote ahd more concentrated, decom- 
„ poles its own fixed air and thereby becomes 
e giftication of the nitrous acid by re- action on 
«itſelf, we have a full proof, in the red colour 
which it aſſumes, when heated in glaſs tubes, 
«+ hermetically, ſealed, (Prieſtley III. 187) This 


phlogiſticatin continues to the laſt, the re- 


46 tained part always dephlogiſticating that which 


* 


hen tre is pure and free from earthy baſes, only a 


- VET 


minute quantity of acid paſſes... 


a he perſect al- 
ſation of the nitre, althöugk it did 


not appear to 


continugnce tw the operation, is however admitted by 


0 
Scheele in his laſt bub on the ſubject, and ſeems 
to be eſtabliſhed beyond a doubt. Mr. Matt compares the 
quantity of acid with the quantity r his 
experiments, and the proportion o 


the former appears 
much greater than in the experiments of moe ers. 
But this Wfference may rotlably be attributed to the 
his operations, For, ſul- 
pecting that ſome error might ariſe from the action of 
nitre on the earthen. retorts uſed by others, he per- 
formed his diſtilfations in glaſs veſſels, and he did not 
puſh his experiments further, than he thought that glaſs 
would ſuſtain, without injury from the action of the 

| rdingl „in one experiment, he obtained 
from 430 grains of nitre, only 34 grains of air, which 
e quantity obtained by 


— 


— 


: *. 
„ 1885 a 


— 


circumſtance, w 


opinions, and principally t 
ſition, the compoſition and decompoſit 
which he maintains with much of that i 


8 
„ 93 


% 


<* eſcapes, until it is itſelf at laſt forced out; and 
c hence the laſt portion is the moſt impure, and 
« even, contains: nitrous air.“ He alſo alleges in 
favoug of his opinion, the ſeyeral inſtances already 
tnentione$of he progudlifh of fixed air in the“ 
detonation of nitze with charcoal, iron, or zinc 
and the utility of mild calcareousgarths in prefe 
ence to thoſe that arg calcined in the eee? 
af niire, as, is proved by Mr. Thouvene!, ho 
further ſhews. that putrid aff is rendered ;unfit [0 - 
nitrification by paſſing through lime-water, 

+ Theſe reaſom give a plauſibility: to his opinion; 
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Mx. Kirwan, remarks that · in the experiments of | 

the decompoſition N i 
r.4 


* 


although his explanation of the deficiency of fixed 


air in the decompoſition of nitre being owing to 
the further decompoſition,'of that fluid, may be 
thought to be only hypothetical. But the ne- 


ceſſuy of fixed air as a principle of nitrous acid.“ 


ſeems to be deciſively confuted by the above 
mentioned experiment of Mr, Cauendiſi, in which 
he produced this acid from a mixture of phlogiſti- 
cated and pure airs, in which no fixed air ap- 
peared before or aſtar the operations Mr. Kirwan 
thinks it poſſible that a ſmall quantity of fixed fir 
might have exiſted, though not perceived; and 


be refers to formegexperiments made by othgrs, in 


which lime-water , was precipitated by taking the 
electric ſpark in common air. The credibility of- 
theſe experiments is certainly not to be doubted ; 
and therefore thꝶ only queſtion is whether the 
fixed air was either 7 mixed with the 
common airz-or produc A in the experiment, by 
the combuſtion of ſome minute quantity of inflam- 
mablegmatter? or, whether it was actually gene- 
rated in the proceſs. Mr. Cavendiſh ſeems to have 
cleared up theſe doubts in a moſt ſatis factory de- 


| bree. In his experiments, he particularly directed 
1is attention to the examination of this queſtion. 

whereas the firſt expertmenys on this ſubject tried 

by Dr. Frięſtley, were made with a general view 


of diſcovering the effects of electricity oy, air, 
+ 2 46 | 8 


others. Therefore, although the acid thus diſtilſed in the 


beginning of the operation might bear a conſſiderable 
proportion to the air actually obtained, yet when com- 


ared with the total quantity of air, which might have jy R 


en obtained by the continuance and encreale of heat, 


it would not have afforded gwunds for the congluſions, 
which he has drawn. Mr. Watt does indeed very can- 


didly ſuggeſt a doubt relative to the accuracy of his 
eſtimate of the quent of acid, arifing from the ve 
vhich Mr, Atrwan has juſtly urged again 
his reſults, namely, the influence which the ghlogiſti- 
cation of the acid might have had, as to the quantity of 
alkali required for its ſaturation; and it may be gene- 


rally obſerved, that he propoſes his ideas on the decom- 


poſition of nitre, rathe gas conjectures, than eſtabliſhed 
55 to illuſtrate his main propo- 


dead water, 


genuity which 
he ſo emitfently poſſeſſes, and which has been fo uſeſully 
* — — 


which 


; * 
* 


: *. 
4 ; ; ; 
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which. he happily accompliſhed, by ſhewing the Mr. de la Metherie is of opinion that phlogiſ- 4 
production of, ſome acid; and as lime-water was | ton or inflammagble g 15 neceſſary conſtituent 


ww 


ACID (NITROUS): (4) 


* 9 4 . . 92 * ' gas 8 ' | ' : 
actually precipitated in the experiment, it was in- Mart of the acid, apd that in Mr. Cavendiſi's ex- 
erred that fixed air wag the acid, ofgyhich theexiſt- | periment, this principll is introduced into the- 
: ence had been proved by the K 4 produced on | compoſition of the acfF in the form of the elec- 
15 3 tric ſpark. * 2 9 ee 


* the colour of litmus. 5 
1 Cavendiſh, reſuming this experiment, has 
©  * thewn that the acid produced by paſſing the elec- 
| tric ſpark through common air, or a mixture of 
pure and phlogiſticated airs, was actually the ni- 
trous; and that when proper care was taken to ex- 
clude fixed air, and all extraneor$ ſubſlances ca- 
pable of produting it, no appearance whatever of 
this fluid could he obſerved; but that when a ſo- 
lation of litmus was uſed, which is known to con- 
tain inflammable matter, fixed air was produced, 
even when the ſpark was paſſed through pure de- 
phlogiſticated air alone; which proved the de- 
compoſition of the litmus, and the conſequent be pure air? and_laftlv, by a further addition of 
generation of fixed air, . [ phlogiſton be ſo ſubtilized as to permeate the glaſs 
| „ although the neceſſity of fixed air as a con- veſſels and produce heat? _. 1 
n ſtibnent part of nitrous acid, ſeems to be done It has been already obſerved, that various airs 


8 

To theſe opinions I ſhall add the ideas of an- 
other celebrated chemiſt, Bergman. May not 
(ſays he) the nitrous acid, with a certain doſe of 
| phlogiſton, be converted into the aerial acid, or 4, 
| fixed air? and with a«larger proportion of phlo- 
giſton, may not Ats acidity be ſo ſubdued as to 
elude our. crißerions and to refuſe union with 
water, neither to be capable of giving or receiv- 
ing more phlogiſton, to be unfit for reſpiration or 
flame, and be what is called phlogiſticated air? By 
ſtill more phlogiſton, may it not be perfeafy miti- 
gated and rendered fit for fire and reſpiration, and 


4 


: th 

- away by thele experiments, it may be obſerved, | and giſes may be formed by treating nitrous acid ©robadrliy 
that its frequent appearance in operations with | in different ways; alſo, that theſe fluids are in of forming 
nitre nd nitrous. acid, give reW{on to believe that | many inſtances convertible, one into another; from in- 
theſe to acids contain ſome common element or 


and we have now particularly ſeen, that two of flanmaile 


Fey elements, and that by ſome addition or ſubtrac- them, gitrous gas and phlogiſlicated air, differ only gas and 


tion, they are partly convertible into each other. | in containing more or leſs pure air in their com- Pure ar, N 
From Mr. Lavoifier's examinaſſon of the detona- | poſition. Jt does not then ſeem an improbable 
tion of nitre with char 


el, we learn that a larger 
quantity of fixed air was produced tan the weight 
of the charcoal employed, from which we may 
certainly infer that a conſiderable part of it pro- 
ceeded from the nitrous acid. One ingredient, 
+ we know, is common to both, namely, pure air. 
But whether all the elements of fixed air are con- 


tained in nitrous acid, dqes not appear to be de- 


conjecture, which 1 advanced formerly +, when 
fewer facts were known l it, that many 

of theſe elaſtic fluids differ leſs from each other, 

in their conſtituent parts, than in the proportion 

of theſe parts, and in the mode of combination. 
Neither does it ſeem improbable, that future di- 
coveries may ſhew the formation of acids from + 


other mixtures of theſe fluids, than ſuch as have b. 
cided. It ſeems however to be proved, that it is | been hitherto obſerved to produce this effect. I — 
not neceſſary for the formation of the acid, that J ſhould be particularly inclined to expect the ſor- 4 
theſo elements ſhould exiſt in the proportion ande] mation of an acid from the union of pure air form, 
| form which conftitutes fixed-ait. | with any of thoſe gaſes, which Fe known t&f con- of m1 
„ roth what has been ſaid we may ſee how dif- | tain.inflammable matter. For know of de Ana- 75 
Different ferently Mr. Cavendiſh's celebrated experiment has | logy more confirmed hy experience than the for- * 
_ been explained. He himſelf thinks that the fi- | mation of acids, iv general, by the union of ir | 
Mr. Ca- trous acid is a'conſtituent part of phlogiſticated | with different inflammable ſubſtancey. Thus, by | 
vendiſh's air, and is. thence ſeparated or precipitated by | tbe union of air with ſulphur, it forms vitriolic 
—_— the pure air ſeizing upon the phlogiſton, which | acid; with phoſphorus, the phoſphoric acid; with. 
ments. 


he thinks is the other conſtituent part of the phlo- 
bBiſticated Afr, and forming by this union, water. 
Mr. Lavoiſier con ſiders phlogiſticated air as a fimple 
ſubſtance; and as the baſis of the nitrous acid, 


with which the pure air unites, and thereby effects 
the complete formation of that acid. * 
Mr. Kirwan thinks that the acid could not have 


arſenic, the arſenical acid; with chargoal, the acid 
called. fixed air; with vegetable ſubſtances, dur- 
ing the acetous fermentation, vinegar Hand with 


metals, the different calxes, which are acknow- 


; legged to partake more or lefs of the nature of 


2 
T 
. 


- | been ſotmed, without ſome admjxture of fixed 1er . N 1 7 * 
r Wah the pure and e eu gn 5 
: o Sublet on dove to Th Softituent This opinion has received great illuſtration from Mr. de 5 


parts of the nitrous acid. v 


la Metherie, in his excellent Eſſai ſur. les differens airs. 
2de Edition. "BE 


| | F 


= 


they might be brought into a concrete ſlate, it 
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Is 
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acids, according to. the quantity of air which they 


hs Abſorb. Jy f 


Reflecting upon this analogy, it always ap- 


4 peared to me a very ſingular exception to this 


rule, that pure and inflammable airs, ſhould+ not, 
when united by combuſtion, have exhibited: an 
acid, but merely water. Thoſe philoſophers who 
had drawn this inference from their experiments | 
were of the higheſt eminence, and the fats efta- 
bliſhing a large production of water were unquef- | 
tionable. From many other experiments, it ſeems 
probable'that all airs and gaſes contain large propor- 
tions of water, and even that this liquid conflitfites | 


{ 


„1„—»— 


part of their weight. Therefore in whatever manner 


— —„— 


may be expected that the water ſhould make a 
very cMiderable appearance. The principal dif- 
ficulty lay in che purity of the water produced, 


f which was ſaid to give no indications of acidity, 


fuppoſed to be debaſed. I nevertheleſs 


F. 20. 
Dr. Prieſt- 


formation 
of nitrous 
acid from 
the combuſ- 


an acid, might be occaſioned by the airs not hav- 


excepting in caſes wherg it was thought that the 
acid produced might be imputed to the preſence 
of ſome phlogiſticated air, with which the dephlo- 
giſticated air employed in the 1 was 

ought | 
it not impoſſible, that the want of appearance of 


4 FI 


ing been then mixed in the due proportion to pro- 


_ duce this effect; as it is known, from other in- 


ſtances, that acidity may be weakened or ſup- 
preſſed by too large a proportion of the inflam- 
mable ingredient x or, that, in this caſe, the ele- 
ments of the acid, might take ſome of thoſe va- 
rious aerial forms, which acids are known to be 


capable of aſſuming, and eſcape, without impart- 
- Ing to the condenſed liquor the ufual indications | 


of acidity. 


This opinion reſpecting the actual formation of 
y's diſco- an acid, or the elements of an acid, by the com- 
very of the buſtion of dephlogiſticated and inflammable airs, 


and the pol 


y the cauſes above mentioned, 
I ſubmitted to Dr. Prięſtley, who was then mak- 


tion of in- ing experiments, in order io aſcertain the queſtion. 


Jangable 


und fle- 


6 Mogiſti- p 


cated airs, 


® 
* 


this illuſtrious philoſopher with unparelleled ſuc- 


cal Tranſactions for 1788, part iſt and 2d, ſeem | 


concerning the total converſion of inflammable 


and dgphlogiſticated airs, by combuſtion, into 
water, of which he had before conceived ſorfit 
doubts, and he condeſcended to give particular ai- 
tefftion to his reſults, conſormably with my notions, 
which he ſoon ſeemed to confirm by the produc- 


tion of nttrous acid ; the diſcovery of which could 


not have failed, without any ſuggeſtion from me, to 
have accompanied the ſame accuracy of obſerva- 
tion, which has“ always crowned the labours of 


cels. 
Dr. Prieftley's experiments, of which he has 
given an account in two papers in the philoſophi- 


ö 
ö 
{ 
( 
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to eſtabliſh, that nitrous acid is formed by the explo- 


fion or deflagration in cloſe veſſels by means of the 
eledtric ſpark, of a miature of inflammable and de- 


over red-hot iron, and the latter air, by diſtilling 
| minium 4 eat TY: 


had been led by ſome experiments, made about 


Experiments and Obſervftions, to entertain doubts 
reſpecting the guſtkeſs of the concluſion, which 


bad been drawn, namely, that the inflammable , 
perhaps the greater, or, at laſt, a very conſiderable |, and dephlogiſticated airs, when burnt - together 


| were totally convertible into water, from his hav. 


ing obſerved a deficiency in the quantity of wa. 


ter, which gid not correſpond with that theory, 


Suſpeching that a part of the water which bad 
been produced, in former experiments, might 
have been ſome of this fluid, which had been 


diffuſed and ſuſpended in the airs employed. 


he endeavoured previouſly to digeſt the aitrs, 
on which he was to operate, of moiſture, as 
much as he could, by keeping them in veſſels 
confined by mercury, and by expoſing them to 
the compound, Called fixed ammoniac, cônſili- 


ing of calcareous earth ſaturated with marine 


acid, which when dried completely, has the 
property of imbibing moiſture from air with great 
efficacy. „„ LY 

The quantity of waterproduced by exploding 
mixtures of the two airs. thus deprived of their 
moiſture, was always found to be leſs than the 
weight of the two aerial fluids. 

He obſerved likewiſe, that the glaſs veſſel in 
which the exploſion was made, became filled with a 
| denſe vapour, by which its tranſparency was de- 
ſtroyed; and this appearance occured alſo, when 


| the exploſion was made in a'cloſe veſſel; in which 


there was no mercury, to the volatilization of 


; 115 of the appearance of acidity | which, the vapour could not, gs. in former ex- 
being prevented b 


periments, be attributed. This vapour vas ſo 


denſe, that by changing the politionypf the veſlel,. 


| oe ſee it fall from the upper to the lower 
tide, and it was, ſo little ſubject to condenſation, 
that it was perceived even in thole caſes where the 
exploded mixgure was conſined by water. Litmus, 
being added to the veſſel, after the exploſion, in- 


acid. By repeating the exploſions in a copper 
veſſel, he was able to collect quantities of the 
condenſed liquor ſufficient for examinazion. 


and being analyſed, give evidenfÞproofs, that the 
Yolvent of the copper was the nitrous acid, conſider- 
*þly phlogiſticated ; ſometimes morę ſo, when it 

umed à deep green colour, and ſometimes in- 
clined towards a blueiſh colour, when leſs phlo- 


| 


| giſticated. Beſides ite liquor, a very conſiderable 
e | quantity. 


1 


phlogiflicated airs, in due proportignz the ſormer air 
| having been obtained by bang the fteam of water 


From theſe papers it appears that Dr. Prieſtley 


the time of the publication af his fixth volume, of 


dicated by its becoming red, the prefence of aps 


| Theſe liquors were green ſolutions of copper, 
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g. 1. 
In terences 
drawn b 


Dr. Prieſt- 


ley From 


his gfferi- 


ments, 


* 


C. 22. 
Remarks 
on the for- 
mation of 
nitrous act 
from lhe 
combuſtion 
of airs; 
and the 
Teaſonms 
which le 
fo expect 
thts Tejult, 


that an acid would be the reſult of the operation, 


quantity of a brown calx of copper was formed in 
the copper veſle] by the operation“. 

From the* apf 
Prieſtley draws ſeveral important inferences: 

1. Hater is not, as has been lately maintained, 
a compound body conliſting of inflammable and 
pure airs; but theſe airs do nevertheleſs always | 
contain a large proportion of this fluid, which is 
precipitated from them, during their combuſtion. 
2. Nitrous acid is produced by the combuſtion of 
theſe airs 3 and he is of opinion that dephlogiſti- 
cated air contains the principle of univerſal acidity. : 
He further applies theſe reſults in favour of the | 


| 


þ 


doctrine of phlogiſton, which, as he obſerves, 
gains much by the refutation of the theory of the 
compoſition of water from dephlogiſticated and in- 
flammable airs, and of the decompaſition of this 
fluid, which has been alleged by the antiphlogiſ- | 
tians to take place in many operations. 0 
In this part of my work, I chiefly relate the 
facts and opinions given by others, without tak- 
ing any part in the contraverted theoretical queſ- 


tions. Nevertheleſs, as Dr. Prieſtley, has been | 


pleaſed to mention in his papers publiſhed in the 
Philoſophical TranſaGions, that before he had 
made his experiments, eſtabliſſling the formation 
of an acid from the combuſtion of inflammable 
and dephlogiſticated airs, I had always in} con- 

verſation with him maintained, that an acid in 

ome form muſt be the reſult of that operation, 
notwithſtanding it had hitherto either eſcaped ob- 
ſervation, or its appearance had- been imputed to 

accidental cauſes; and as the conſequences ariſing. 
from the ſubſequent diſcovery of an acid, are of 
the firſt importance in ſome of the leading queſ- 
tions in the theory of chemiſtry, and will un- 


doubtedly undergo a ſlrict examination; it may 


not be improper to ſubjoin to the above relation, 
ſome further explanations of my prepoſleſſion, 


and ſome remarks on the experiments, which have 
been wade on this ſubject. 0 
1 have akeady mentioned (&. 19.) that, from the 


general analogy of the formation of acids, by ge 


* In the above quoted papers in the Phil. Tranſ. for 
1788, Dr. Prieſiley relates, that upon heating precipitate | 
per ſe in inflammable air, he had obſerved a production 
of a liquor, which from its effects on litmus, appeared 
to be an acid. This acid which was too ſmall in quan- 
tity for examinaffon, he ſuppoſed to have been the ni- 
trous. he informs ne, that he has, ſince the writ- 
ing of thele papers, repeated this experiment, without 
the appearance ef any other acid than fixed ur: and 
alſo that the application of ſolar heat to iron filin 

laced in a jar filled with dephlogiſticated air, had the 
ame reſult. No inference therefore, relating to the ſor- 
mation of nitrous acid in a concrete form can be driwn 
from the union of the two airs, when this union is ef- 
ſected during the gradual extrication of one of the fluids 
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from nitrous acid by a 


4 


a 


* 


* 


union of inflammable bodies with air, I was led 
to expect a ſimilar prod 


phorus,, arſenic, fixed air, all which have mani- 
feſtly this origin, two well known analogous in- 
ſtances ſeem to me to occur in the formation of 
the nilrous acid itſelf, namely, by the union of 
pure air with nit rous, or with phlogiſticated airs. 
For although flame is not excited in the junction 
of nitrous gas with air, yet as this gas is produced 
n fMhoſe ſubſtances which are 
knowjif to be inflammable, and which yield in- 
flammable aif when treated with other acids, there 
ſeems little doubt of its containing ſome inflam- 
mable matter, or that its union with pure air is a 
true combuſtion ; as it is accompanied with the 
criterions of, this proceſs, namely, heat, BY tion 
of air, and formation of an acid. Flame requires 
a greater degree of heat than is produced, or can 
be expected to reſult ingthis proceſs., For it is 
eaſy to conceive that the heat arifing from the 


union of mitrous gas with air, ought not to be fo 
great Ig that from ibe purer combuſtible bodies; 
when it is conſidesed, that nitrous gas is a com- 


pound of phlogiſticated and pure airs, and that 
in the formation of this compound, great heat 
muſt have been already elicited: and alſo that 
even phlogiſticated air is itſelf probably a com- 
pound of air and inflammable matter, in the 
union of which, heat muſt alſo have been ex- 
pended, Hence we may ſee, that only a part of 
the total heat which ought to ariſe from the union 
of as much pure air and inflammable matter, as 
enter into the compoſition of nitrous acid, can 
appear upon the mixture of nitxpus gag with air. 


to expect ſome acid from the union of inflammable 
and dephlogiſticated airs, could not however 
guide to a determination of the particular acid, 
nor point out that it would be de uren 5 a 

There were however fads and- circumſtances 
alzeady known, from which it might be inferred 
with probability, at leaſt, that the reſulting acid 

; : ; | ; 7 "WY" ) * 
Probably, a ſudden and violent coneuſſion, like that of 
detonation, or of the electric ſpark, is neceſſary to bring 
the parts of the airs ready formed into cloſe enougMeon- 


that although in theſe later experiments, in which one of 


the ſubſtances employed was ſolid, the nitrous acid was 


not produced, yet the greateſt part of the reſiduous gas 
was e e air, Wifich according to Mr. Cavendiſh's 
celebrated experiment, contains nitrous acid. The 
appearance of this air, which almoſt conſtantly accom- 
panies tbe proceſſes called phlogiſtic, in which uncom- 

bined phlogiſton and pure air unite; may be then con- 
| ſidered as a production of nitrous acid, or at leaſt, of 
the elements of this acid, in a different form and pro- 


from a ſolid body, by che application of mere heat. 


| 


* * 


portion. * 


7 


would 


g : 2 uftion from the union os + 
ve mentioned experiments, Dr. { inflammable and dephlogiſticated airs. Beſides ' 
the inſtances adduced of the acids of vitriol, p 


'The above mentioned analogy, which led me 


tact to deſtroy their aerial ſtate. But it is to be obſerved, ,.* 


* 


* 


* 


« 


* 4 
*% a + 


© 


+ inflammable and dephilogiſticated airs ; although |} 
preſence of ] 


* 


* alt whi 


and not in any meaſure ta the concurrence of the 


nion, that nitrous acid would be the reſult bf a 


giſticatec air f. 
Mr. = mA was 


unlefs it were ſhewn that inflammable air, a 


vapour of liver of ſulphur are*the dame thing, 


perties of the two ſubſtances, that this principle 


ſolution of metals, were decompoſed, and that the in- | 


"You 
8 * 


* 
- 


—_—_ 


would be the nitrous. Mr. Cavendiſh had actually 
.obferveF a. production of the nitrous acid, in 
ſome of his experiments, in which he had burnt 


Ke imputed this relult entirely to the | 
ſome phlogiſticated air, with which the dephlogil- 
ticated air employed might have been debaſed. 


intlammable air“. His future diſcovery, by which 
he eſtabliſhed the truth of his pre-conceived opi- 


mixture of phlogiſticated and dephlogiſticated 
airs +, ſeemed to confirm his explanation of the 


production of nitrous acid in the ſormer inſtance. 1 


Mr. Lavoijicr alſo, who, upomrepeating the expe- 


riment of firing inflammable and dephlogiſticated 


airs, had obtained ſome nitrous acid, agrees with 
Mr. avendiſh in referring this production ol. 
acid entirely to ſome phlogiſticated air, from 
which he could not completely purify his dephlo- 


led to attribute the produc- 
tion of nitrous acid which fometimesgccurred in 
his experiments of firing mixtures of inflammable 
and dephlogiſticated airs, to à portion of phlo- 
giſticated air, which he ſuppoſed the mixture 
Might accidentally contain, not only by his theory 
of phlogiſticated air being compounded of nitrous 
acid and phlogiſton, but alſo by the following 
conſiderations: WEE. 5 | 
1. Other modes of phlogiſticating pure air, 
ſuch as by the vapours of liver of ſulphur, are 
. not-accompanied with the appearance of nitrous 
geid. | 
* 2. He obſerved, thafWhen the dephlogiſticated 
be employed was very pure, an addition 
of phlogiſticated air, to the mixture of inflamma- 
ble and dephlogiſlicated airs, before detonation, 
conſiderably encreaſed the quantity of the nitrous 
acid obtained. | 05 


I The firſt cönſideration does not ſeem deciſive, 


whereas, although both are ſuppoſed to contain 
phlogiſton, yet it is evident from the different pro- 


muſt in them be differently combined or modified; 
and alſo, unleſs it were ſnewn, that in this expo- 
ſure of air to the vapour of liver of ſulphur, the 
degree of phlogiſtication was not greater than it 


phil. Tranf, for 1784. TO 
Mr. Lavoiſier 


Phil. Tranſ. for 1785. * | 

Mem. des Scav. Etrang. Vol. XI. 
had before conceived an opinion, that the combuſtion, 
of dephlogiſticated and inflammable airs ought to pro- 
duce yitriolic acid, when the inflammable air employed 
had been obtained from that acid acting upon metals; 
in conſequence of his theory, that acids, during their 
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* 


had been developed by the combuſtion of the in- 
flammable and deplogiſticated airs z%for Mr. Ca- 
vend /i obſerved, that when the phlogiſtication 
exceeded a certain point, which happened when 
the proportion of ihe inflammable air was too 
great, there was no appearance of acid. 
Ihe ſecond coRifideration is of much greater 
force, and it tends to prove that phlogiſticated 
air has a power of producigg, by its union with 
pure air, a. larger quantity of nitrous acid, than 
an equal bulk of inflammable air has; but it does 


not go to prove, that in thoſe. experiments in, 
. . 898 „ 2 * 
which no phlogiſticated air was added, but pains 


had been in thoſe experiments. where the acid 


taken to prevent its admiſſion, the acid was wholly 


owing to ſome portion of this air, and not at all 
to the inflammable fluid. Es 


There wereeven circumſtances obſerved by Mr. 
Cavendiſh in his experiments, which incline me to 


to the production of the acid. For he obſerved, 


did not ever appear, unleſs when the quantity em- 
ployed of dephlogiſticated air was fo great, that 


| the air remaining aſter the operation was better 


in quality than common air: and when he wanted 
to obtain a conſiderable production of acid, he 
found it neceſſary to encreaſe the proportion of 


exceeded the flandard of common air, in the 
proportion of 196 to 100, he obtained a larger 
quantity of acid than in another experiment, when 
the exceſs of purity was only as 186 to 100, But 
the caſe was very different when he purpoſely 
added fome phiogi/ticated air to the detonating 


pure a reſiduum. On the- contrary, he found a 
greatergquagtity of acid in one experiment, in 
which the purity of thSreſiduous air was to that of 


experiment, in which the burnt air was to com- 
mon air, as go to 100. It appears then that in 
Mr. Cavendiſk's experiments, the two mixtures 
| employed, one conliſting of inflammable and de- 
phlogiſticated airs, the other of theſe airs with an 
addition of phlogiſticated air, followed different 


3 flammable element of the Leid rmed the inflammable 


air. But not being able to confirm his opinion by ex- 
periments, he afterwards abandoned this theory, and 
adopted that ſuggeſted by Mr. de la Place, who endeav- 
| ours to ſhew, that in the ſolution of metals by dilute 
-vitriolic acid, the inflammable air reſulting does not 


proceed from the decompoſition of the acid, but of the wa- 
ter with which the acid is diluted. 


= 0 7 


relatively 


py 


ſuſpect, that the inflammable air had contributed 


common air, only as 78 to 100, than in another 


laws with regard to the quantity of acid produced 
| 3 4 | „ a 


that the production of the acid depended much on 
the proportion of the two airs, and that the acid 


* 


dephlogiſticated air. Thus, in one experiment. 
in which the purity of the reſiduous or burnt air, 


mixture. This mixture did not require ſo large a 
proportion of dephlogiſticated air, as to leave ſo 


* 


actual produ 


to give a probability to this reſult. That phlo- 
But ſo many inſtances have been obſerved, in 
different propotfions, or at leaſt, it muſt be ad- 


miniſhed, it loſes its inflammabilitv, and it ac- 


together ſome time, that when detonated, it left a 


Fontana, but has been verified by Mr. de la Me- 


_ diminution by nitrous gas, Mr. De la Metherie ob- 


|  pelled by throwing the charcoal into 
- altered in its quality ||. There ſeems no reaſon to 
doubt, that not only inflammable and phlogiſti- 
mable matter when pure, and unmodified, may 
be all that is required to give to vital or pure air 


A conſiderable difficulty lies in explaining how 


Electrizeer-Machine, &c. 


* - 
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in the combuſtion of inflammable and pure airs, * 


relatively to the purity of the reſiduous airs. | 
Hence, I think, it may be inſerred, that the acid 
did not in both caſes, proceed entirely from the 
phlogiſticated air. e 1 
Beſides the above mentioned inſtances of the 
Aion of nitrous acid in the combuſ- 

tion of dephlogiſticated and inflammable airs; 
there are ſeveral ſpeculative reaſons, which ſeem 


2 


giſticated air is capable of producing this acid, 
when burnt with dephlogiſticated air, is a fact 
eſtabliſhed by Mr. Cavendiſh, beyond any doubt. 


which inflammable gas has been changed into 
phlogiſticated air, that theſe two fluids muſt be 
conſidered as conſiſting of the ſame elements in 


mitfed, that the former fluid contains all the ele- 
ments of the latter. Thus, when inflammable 
air is kept long expoſed to water, its bulk is di- 


quires the properties of common and phlogilti- 
cated airs *, A mixture conſiſſ ing of one part of 
pure air, and two parts of inflammable air, con- 
fined by mercury, was ſo vitiated, by ſtanding 


much larger reſiduum, than when newly mix. 


By the electric ſpark, an inflammable air obtained | 
from ſpirit of wine was deprived of its inflam- 
mability f. Scheele, by repeated reſpirations of 
a quantity of inflammable air, rendered it inca- 


able of inflammation, .or of maintaining flame. 
his experiment. has been queſtioned by Mr. 


therie d. Mr. Fontana agitated inflammable gas with 
blood; by which operation, ſome of it was ab- 
ſorbed, and the reſt was found to be capable of 


ſerved that inflammable gas which had been ab- 
ſorbed by red-hot charcoal, and afterwards ex- 
wager under 
a receiver, was diminiſſſed in bulk, and much 


cated airs, but alſo. that nitrous air, contain 
ſome inflammable matter; and perhaps this inflam. 


the charactr of nitrqus acid. - 4 


the acid, if any ſuch had been actually formed 
c. Dela Metherie ſür les Airs, I. 151. 
&c. ER; % ; 
+ De la Metherie. I. 230, . 


* 
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could have generally eſcaped the obſervation of 


the ableſt experimental philoſophers 1. This, I 


| ſuppoſe, can only be imputed to the volatility «of* 
the acid, which, bygbeing too much phlogiſſa- 
cated, may have aſſumed ſome of the many aerial 


forms, which this acid takes in different degrees 
of phlogiſtication, or perhaps ſome other modi fi- 
cation. Several of theſe forms hiye been ob- 


ſerved, beſides xilrous gas and nitrous vapour; either ; 


of "which would probably have been noticed. 
Such are depllog iſticated nitrous air, and a eolourleſs 
nitrous acid air or vapour, which does not affect 
common air; both which are deſcribed by Dr. 
Prieſtley““. 
into which the nitrous acid is convertible, are, 
| pure and phlogiſlicated airs; and probably many 
other poſſible forms remagp yet unnoticed. That 
the acid may eſcape in ſome volatile ſtate, ſeems 
probable from the very pungent and offenſive 


ſmell, which Dr. ' Prieſtley ſays is peggeivell. on 


opening the veſſels in which the detonation has 


been perſggmed. For this odour can ſcarcely be 


ſuppoſed to proceed merely from the dęcompoſi- 
tion of pure water, but may with more probabi- 
lity be attributed to the, iron employed in. the 

reparation of the inflammable air, as in othgr 
inſtances, this metal is known to produce the 
ſame effect; and as in the ame of inflam- 


mable air, by paſling vapour of water over heated 


charcoal, oils, fulphur, regulus of arſenic, and 
other inflammable bodies, a part of theſe ſub- 
ſtances is always volatilized, and gives to the in- 


flammable airs different modifications. In the 


ſame manner it is po 


le that. ſome portion of 


the iron may be volatilized and diffuſeg through- 


the inflammable air obtained by paſling the va- 
pour of water over this etal in a red hot ſtate, 
and by being acted upon by the acid formed dur- 
ing the detonation, may give this odour. 
It appears probable that the circumſtance of 
metglic veſſels having been employed in Dr. Prięſ- 


ley's experiments, may have contributed to hk 


. ſucceſs in obtaining acid. For although his firſt 
experiments were made in glaſs-veſſels, and the 
| preſence of an acid was manifeſted þy the altera- 
tion of colour, which litmus ſuffered, yet his 


larger experments and repeated detonations, in 


which he collected the acid liquors, were made 
entirely with metallic veſſels. From the ſaturated 
| ſolutions of copper, which were gbtained, it ſeems 


4 . 


| | 4 


FT The acid has however ſometimes occurred as has 


been already remarked, to Meſſrs. Cavendiſi and Lavoi- 
fier. The water alſo obtained im Mr. Monge's experi- 


+} Van Marum, Beſchryving eener ongemeen groote 


Sur les airs, I, 164. — 2 Pr. II. 5. 9. age 
* * 
- , * 
- * 7 
. : 4 0 


ment, which has been much commended for lp 
racy, gave a proof of its acidity, by tinging turnlol, 


we 1 


accu- 


But he moſt frequent aerial forme 


* 


1 


YT 


deni of liquor or ſolution of cop 


nie g the Ni- 


80 — — by a ſubſtance being pre- 
. ſerifed fo it in the inftant of its formation, to 
which it has not only a ſtrong affinity, but allo a 
promptitude of union, rendered ſtill more effec- 
tual by heat and compreſſionn. ! 

If it be ſtill alleged that the nitrous acid which 
appeared in Dr. Prie/ley's experiments, may have 
proceeded from ſome portion of phlogiſticated air | 
Vith which the dephlogiſticated air employed may 

have been debafed, it is to be hoped that my 


* 
of 


gentlemen who entertain doubts of this kind, will. 
by rEpeating the experiments with attention di- 
rected to this point, endeavour either to give 
—ſtability to the inferences. which have been drawn 
reſpecting this mode of formation of nitrous acid, 
or to diſcover the circumſtances which have led to | 
this erroneous conclufſm. And it is alfo to be 
hoped, that thoſe who may repeat the detonating 
experiments with this view, will obſerve the two 
cir ſtances. above mentioned, as conducive to 
the appearance of the acid, namely, that the. pro- 
portion of dephlogiſlicated air be gregter than is 
merely ſufficient for the detonation; and ſecondly. 
that the experiment be performed in copper veſ- 
ſels which though not eſſentially neceſſary. may 
probably facilitate the condenſation of the acid.. 

6. 23, A circygaſtance, deſerving 12 occurred in 
A mall my examination of the abgye mentioned green 
Nr. obtained by Dr. 
Prieſtley in detonating inflammable and dephlo- 
giſticated airs, which was, that a ſmall, but ſen- 
trous acid fibl&$portion of marine acid accompanied the ni- 
formed by tous acid thus formed. , This fat is analogous : 
the combuſ= to all other inſtances of the formations of nitrous 
acid, eicher artificial or natural, in all which ſome 

marine ſalts have beeyy, conſtantly obſerved, as I 

have remarked in my Letter to Ur. Prięſtley on the 
 Fnalyſis of the green liquor. See Phil. Tranſ. for 

1788. part 2d. It has alſo been mentioned above, 
that marine ſalts ſametimes occurred to the Count 

" oy mow in his experiments, in which he formed 
the Kitrous acid; owing, as he obſerves, to ſome 
variation in the circumſtances. | 1 


marine aci 
accompa- 


tion of 
ars, 


x 
| a * 

That the copper veſſels are conducive to the con- 
denſation of the acid, is confirmed bygghis conſidera- 
tion, that Dr. Prieſtley has been able tg, oMain a ſolution 
* of copper in nitrous acid, by detonating a mixture of 
 inflaminable and common air, in copper veſſels ; whereas 
Mr. Cavendiſh was got able to diſcover any acid in ſimilar 
experiments, which were performed in glaſs veſſels. 
And as Mr. Cavendih is Uiltinguiſhed for {kill and accu- 
Tacy in making experifffents, there ſeems no other mode | 
of expiaining the difference of the reſults but from the 
difference of the veſſels. And I may add, that the li- 
quor thus got by Dr. Prieſtley was ſo much weaker in aci- | 
ity than thoſe liquors which he obtained by detonating 
- inflamMable and dephlogiſticated airs, that, although I } 
have not a daubt, but it actually was a ſolution of cop- 
per in nitrous acid (having ſeen Dr. Prieſtley examine 


2 


27 


it) yet I am inclined to believe, that the preſence of an | | 


4 
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dbable, that the condenſation of the acid might | 


liquor, 


_ vt on — 


This obſervation of the mixture of marine acid 
in the nitrous acid, produced by burning inflam- 
mable and dephtbgillicated airs, has been further 
confirmed by the examination of another fimilar 


believe that this concomitancy 
is not accidental. 


The quantity of nitrous acid obtained by the 


combuſtion of inflammable* and dephlogiſticated 


the two acids 
05 * 


airs is conjectured by Dr. Prieſtley to be about quantity of 


2th of the latter air; which quantity is not very 


ac 
different, but ſomething more than the reſult men. «ined. 


tioned by Mr, Cavendiſh, who by firing 19500 


grain meaſures of dephlogi ſticated air with 37000 
grain meaſures of inflammable air, obtained as 
much acid as formed two grains of nitre kf. 

If che formation of nitrous acid from the com- F. 25. 
buſtion of inflammable and dephlogiſficated airs Conſe- 
ſhould be eſtabliſhed, ſeveral important conſe- 9zences 
quences will follow. 4 = & _—_ \ 

That water is either not compounded of inflam- 225 
mable and dehhlog iſticated airs; or, that it is jo only 
in a certain proportion of theſe ingredients, while 
another proportion yields nitrous acid. It may be 
difficult to giſprove the pollibility of the forma- : 
tian of water from ſome proportion of theſe airs; 

68 admitting the formation of nitrous acid from 


quence. 


| the ſame fluids, and that the weight of the wa- 


ter produced, is not adequate to that of the airs 
employed ; the only argument for the compoſition 
of water, which was dfawn from the complete ſub- 
Aitution of an equal weight of water to that df. 
the airs which diMppear by corffbuſtion, no longer 
exiſts; and as the appearance of a large quantity 
of*water in theſe experiments is readily explained 
from the precipitation of the water which is known 
to be copiouſly diſſolved, or ſuſßended in theſe 
elaſtic fluids, or which even may make a neceſ- 


| ſary part of their compoſition, no fact remains, 
on which the hypotheſis of the formation of water 
from any proportion of, inflammable and dephlo- 


2 

oifticated airs is grounded. As to the many in- 

ſtanceF alleged of the decompoſition of water in 

different experiments, it is well obſerved by Mr. 
agg — #, 5 9 

acid would have fcarcel been rendered ſenſible in any 


other than metallic veſſels. Dr. Prieſtley has not yet 


ubliſhed an account of this experiment, but I have 
is permiſhon to*mention it. P | 
ꝓ＋ Little dependence can be placed on the eſtimates 
reſpecting Is quantity of acid which may be thus ob- 
tained. For, beſides the uncertainty whether the whole 


4 
Ah 


of the acid may have been condenſed, DF. Prieſtley has 


rounded his conjecture on my examination of hig green 
iquor, which furniſhes but a very imperfect approxi- 
mation of the quantity of acid, principally on account 
of the brown calx of copper, in the formation of which 


it is-difficult to ſay how much acid or dephlogiſticated 


air had been expended; neither can the quantity of this 
calx be eaſily determined, as ſome. may adhere: to the 
inner ſurface of the yeſlel. 


Kirwan, 


Hence there ſeems ſulla rgafon to * 
0 


. 


Firſt conſe- 


Second 


. . 2dly. Te 


FW Kirwan *, that they are only gratuitous: ſuppoſi- | 
tions, for they are nat founded on any ſeparate 
or direct ſact, but reſt entirely 6n the doctrine of 


he compoſition of water, ſuppoſed to be proved; 


and are nBrdify illuſtrations and applications of 
this doctrine to the explanation of ſome particular 
phenomena, But if the fundamental experiment 
bol. this doctrine, namely, the equal ſubſtitution of 


* 
* 
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| nitrous and phlogiſticated airs contain any. But 
if inflammable 
trous acid, the acid produced in the coftbuſtion 
of pure and inflammable; airs can receive this 


.* * 1 i 
therefore enter into its compoſition. 


* 


mation of acids, inflammable maiters enter into 


water, and of nothing but water, to the airs 

5 which diſappear, be removed; the ſtructure with 

„ ,. all its ornaments muſt fall, and no other veſtige 
will remain, but the memory of the ſingular in- 

genuity and ſkill of the architects. 5 
It will follow from the formation of nitrous acid 
conſequence hy burning inflammable and dephlogiſticated airs, | 
tial this acid conſiſts fall, or of ſome of the elements | 
of theſe airs : that it is either formed by the union of | 
theſe ans, or ſeparated from the inflammable, or from | 
the dephlog iſticated, by the other art. 
The ſeparation of acid from dephlogi/ifcated air 


7 
modes OS ſeems to be the point of view in which Dr. Prieftley 
2 conſiders the ſubjed, but without entering ped 
tion of ni> diſcuſſion or giying a decided opinion. He relates 
&rous acid. that Mr. Watt conjectures that the nitrous acid is 
4 contained in the inflammable a ir, and that the de- 
3 phlogiſlicated air does nothing more than develppe 
| the acid; in the ſame manner as the acid of vifiol 
is ſuppoſed to exiſt in fulphur, and the phoſphoric 
acid in phoſphorus. Dr. Prieſtley further mentions, _ 
that I, having been led to expect that n muſt 
be the reſult of the union Bf dephlogiſticatèd with 
inflammable air, becauſe ſame acid is always the 
conſequence of ts union WitfRother inflammable 
ſubſtances, am inclined to think that both airs are 
neceſſary ingredients in the formation of the nitfous 
acid. I ſhall give my reaſons why I prefer the laſt 
: mentioned exhnation to the two former ones, 
Examina- That the acid does not proceed wholly from the 
tion of the dephlogiſticated air, but that the inflammable gas 
Wh ö 2 does alſo contribute to its formation, appears moſt 
"_ „7 Probable from the following conſiderations, , {| 
the on of 1ſt. The pureſt and moſt colourleſs nitrgus acid 
1 contains ſame inflammable matter, whicFappears 
| upon expoſure of the acid to heat or to light, or 
upon e nitre in a ad hot fuſion, or, upon 
_ diſtillation of-nitre with the pureſt vitriolic acid; 
in all which caſes, upon the expulſion or ſepara- 
tion of a part of the pure air of the nitre, the 


— ww 


Jof ſulphur, 
ture, as bf nitrous and phlogiſticated airs, the 


their compoſuion. Sulphur, phoſphorus, char- 
coal, do Certainly contribute to the ſubſtance of 
the reſpective acids, wiffich theſe bodies form by 
combuſlion With pure air. And there. ſeems as 
little doubt that the inflammable air employed in 


the formation of the acid. - » WS 

That the acid formed does not proceed ſolely 
from the inflammable air, but that the dephlogi/ti- 
cated air contributes ſubſtStially to the acid, ſeems 


by addition of pure air, whether in combuſl ien, as 
phoſphorus, charcoal, c. or in mix- 


welght gained by that addition, and the diſap- 


that this air enters into the compoſition okathe 
acids produced. I know it has been faid that in 
theſe inſtances, the inflammable pringple unites 
with the pure N forms only the water of the 
acid, While the acid iiſelf is precipitated from the 
inflammable bod ies employed, the ſulphur, phoſ- 
phorus, &c. But this explanation is founded on 
the ſuppoſition of the truth of the doctrine f the 
compoſition of water, which is, by the experi- 
ments in queſtiop, invalidated; and even, accord- 


duced, including acid and water, contains both 


the dephlogiſticated and inflammable airs united. 


As to the hypotheſis of Scheele, according to 
which, the phlogiſton of the confÞuſlible ſub | 


the pure air, and compoſe heat and light, and 
make their eſcape; it is not conſiſtent with the 
very valuahle ftatical experiments, which have 
been made by Mr. - Lavoifier, on theſe ſubjects, 
which ſhew, that the whole of the ſulphur, or 
other comtMible body, unites with the pure air, 


inflammable part, which then predominares, 'ap- q and that they together form the acids. In no in- 


8 pears in form of ꝓhlogiſticated àeid, or of nitrous 
gas, and ſgmetimes of phlogiſticated air. 
formation of nitrous acid, by the 
union of pure air with nitrous or with phlogiſti- 


_ cated airs, in which nearly the tal abſorption of | 


the airs 18 effected, if the due proportion be ob- 
| ſerved, proves undeniably that the acid liquor 
produced contains inflammable matter, if the 


union of the inflammable mattÞ#r and of the pure 
air more manifeſt, than ij, the formation of ni; 
ous acid liquors, by unitifſg dephlogiſticated air 
with nitrous, phlogiſticated or inflammable airs z 
and therefore, I think, it may be juſtly inferred, 
that the reſulting acid is compounded of the two 
airs, which had been mixed in their reſpettive ex- 
periments. — 


* Eſſay on Phlogiſton. Introduction. = | 


** IR 
* 


tter be an ingredient in the ni- 


principle only from the latter air, Which muſt 


-pearance of the pure air, prove uncontrovertibly, 


ſtance of the formation of acids, is the complete 


gdly. In the other known inſtances of the for- 


Dr. Prieftley's experiments concurred materially to - 


4 * 
Examina- 


tion o the 
ſecond the- 


ory of the 


to me, ſtill more evident than the former poſition. formation 
For in all the inflances of the formation of acids, of fe acid, 


ing to this ſuppoſition, the acid liquor pro- 


Mance, in all the inſtances, of the formation ok 
acids by combuſtion, is ſuppoſed to unite > 
thus 


If aitrous acid” be admitted to be a compound Third cor 
| 7, or "5 Hon 
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of pure and inflammable airs in 2 certain propor- 
tion, as it has been ſhewn that this acid is capa- 
ble of various modifications, theſe modifications 


will principally be owing to the difference of the 


proportion of the two component parts. Thus. 


according to. my ideas, the following ſeries be- 


gins with the ſubſtances which contain the largeſt 
proportion of pure or vital air, and deſcends gra- 
dually to thoſe which have the ſmalleſt quantity 
of this principle; and laſtly to inflammable air or 
Sas. | | 
Pure Air. | 
Dephlogiſticated Nitrous Acid. 
Phlogiflicated Nitrous Acid. 
Nitrous Vapour, | 
Nitrous Acid Gas. | Fed hs 
Depblogiſticated- Nitrous Gas, 
Nitrous Gas. 1 
Atmoſpherical air. 
4 Phlogiflicated Air. 
Iaflammable Gas, 


In this ſeries we may obſerve that ſome of the 
intermediate bodies, viz. the acids, are concrete, and 


| flammable airs, which ſhew no cauſticity, nor any 
conſiderable degree of diſſolving power. The 
ſame may be ſaid of the formation of vitriolic 
acid from the union of ſulphur and air. This 
difference in the degree of cauſticity or diſſolving 
power, between the nitrous acid and the pure air. 
(for the inflammable and phlogiſticated airs may 
be ſuppoſed to have their cauſticity blunted by 
the inflammable principle which they contain) 
is probably owing in great meaſure to the air 
being in an expanſive ſtate, whereas the acid 


is concrete. For, beſides the difference of den- 
ſity, and conſequently a much greater number 
of particles being applied to the ſame ſurface in 
one caſe than in the other, which muſt have a 
conſiderable effect, there is probably a difference 
ariſing merely from the aerial ſtate, by which the 


I diſpoſition of bodies to unite with each other is 
conſiderably diminiſhed. The ſame expanſive 


power, by which the particles are kept aſunder 
from each other, ſeems alſo to operate in prevent- 
ing a cloſeneſs of contact with other bodies; 
whereas the concrete, and eſpecially the humid 


that the extremes are permanently elaſtic fluids; alſo, | ſtate of the acid greatly facilitates this requiſite 


that the tranſition from concrete nitrous acid to in- 
flammable gas ſhews all the degrees of expanſibility 


from viſible nitrous vapour, condenſable by water, 


cloſeneſs of contact. The eſſect of the expanſive 
Rate in counteracting the attractive power of bo- 


dies, is evident from the difficulty of union of 
to other fluids leſs condenſable, and more expanded; 


pure and inflammable airs, which however have a 


and laſtly to inflammable gas, the lighteſt and moſt | ſtrong affinity to each other, as Mr. Beriſtollet has 
expanſive. of all the known aerial fluids. Fhe | remarked. From the- ſimilarity of effects however 


marine acid exhibits a ſimilar tranſition, by paſ- 
ſing into an aerial ſtate, when it is either more or 


leſs pblogiſticated than the common liquid ma- 


rine acid; in the former cafe, being marine acid 
gas; and in the latter caſe, dephlogiſticated ma- 


rine acid. It does not then ſeem that the aerial 


form or expanſive power is merely the conſe- 
quence of more or leſs phlogiſton or other ingre. 
dient, but is probably a property common to ſe- 
veral, if not to all matters in their pure and un- 
combined flate, which property can only be coun- 


teracted and ſubdued by the chemical tendency 


to union of bodies, which have an affinity to each 


other. This. tendency brings them into cloſer 
contact, and when it is ſufficiently powerful, as 


in caſes of ſaturation, more or leſs complete, it 


produces the concrete ſtate. It is alſo probable 


that this change may be rendered ſtill eaſier by 


the application of a liqueſying fluid, like water, 


to which the combined pariicles have alſo an at- 
traKine pawer.. | | 
It may be thoughtextraordinary that ſo cauſ- 
tic a body as nitrous acid, ſhould be the product 
of other bodies, as vital, phlogiſticated and in- 


* Dr. Prieftle alſo conjectures that the nitrous acid is 
the fimpleſt, and perhaps the baſis ofall the reſt. My in- 


| ferences are deduced ſolely from my opinion, that the 


* 


of pure air and nitrous acid in many inſtances, I 


| think it is probable, that the acid chiefly derives 


its properties from ihe air contained in it, and 
| that the principal effect of the inflammable gas 
and water, is to condenſe the jure air into a 
concrete liquid ſtate, by which it may be applied 
to other bodies more advantageouſly, and may be 
enabled to exert its activity with greater cafe. 

As all acids conliſt of ſome inflammable mat- Fourth con- 
ter and pure air, and as the inflammable gas which ſequence. 
goes into the compoliticn of nitrous acid, whe- 
ther it be pure phlogiſton, as Mr. Kirwan ſays; 
or phlogiſton and water, as Mr. Cavendiſh thinks; 
 or-theſe elements with addition of a ſmall pro- 
portion of pure air; or, even, if it were a con- 
ſtituent part of water, as the, patrons of the doc- 
trine of the compoſition of water maintain, it is 
allowed by all parties to be the ſimpleſt of in- 
| flammable bodies; and therefore the nitrous acid 
' formed by its union with pure air muſt be the ſimpleſt _ 
of all achdi* © f | 

That inflammable gas approaches nearer to the 

nature of pure phlogiſton, than any other inflam- 
mable matter, appears from the experiments of 


— 


— 


i 
9 * 


inftammable gas or 13 enters actually into the 
| nitrous acid as a eonſtituent part. 


| R | Mr. 
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Mr. Berthollet, which ſhew that this gas contains a | anſwer. It may however be. obſerved, that, as into 

much larger proportion of inflammable principle | the compoſition of acids in general. air, phlo- 
than an equal weight of other combuſtibles. Thus, | giſton and water, have been already admitted, 
he infers, partly from his own experiments difco- | earths ſeem to be the matters to which we are to 
vering the quantity of nitrous gas which could direct our ſearch, with greateſt probability of ſuc- 
be extricated by applying to nitre given quanti- | ceſs, for the modifying baſes or diſtinguiſhing 
ties of ſulphur and of arſenic; and partly from | principles of the different acids 
Dr. Prie/lley's reſult, that equal bulks of iuflam- It is true that the fruitleſs efforts of chemiſts to 
mable and of nitrous gaſes take nearly equal quan- | tranſmute the vitriolic, marine, and nitrous acids 
tities of pure air; that the quantities of phlogiſ- | into one another, add nothing to the probability 
ton in the following ſubſtances, are inverſely as | of this theory of the cauſe of the diverſity of 
the numbers affixed to them,” | acids. But the examination which'the vegetable 


£ „ | acids have lately undergone, has been attended with 

| 1 8 of 5 5 3 | le eminent ſucceſs, and tends much to ſhew that acids, 
Sober *- « 3 3 very different in their properties, may be onl 

N e „ = I modifications of the ſame acid; as all vegetable 


| 1 | 55 acids are convertible into the acetous, by being 
| Fiſh con- Again, if we admit that there is only one mat- diveſted of their peculiar characters. The ex- 
ſequence, ter which is the ſole principle and cauſe of in- I periments, which have been made, ſeem to ſhew 
flammability in all combuſtible bodies, it will that the principal difference between vegetable 

follow, that inflammable gas, as it is either a ſimple acids conſiſts in the proportions of inflammable 

body, or does only contain in its compoſition wa- matter and pure air in their compoſition; or ra- 
ter and air, which two elements do beſides enter | ther perhaps in the purity of the inflammable 
into the conſtitution of acids, may be conſidered, | matter, which is more or leſs modified by an 
in this reſpec, as pure phlogiſton, and therefore oily ſubſtance; and the nitrous acid, having the 

that nitrous acid is @ compound of phlogiſton, air, | Power of uniting with and decompoling the inflam- 

and water «© EE Imable matters, and at theſame time of imparting a 
Sixth, con. It will alſo follow from the fame premiſes, that | portion of the pure air, which enters into its com- 
ſequence. in every acid; whether vitriolic, marine, veget- poſition, has been found a proper inſtrument for 
SS able, mineral, or animal, the part which is pro- | the converſion of vegetable acids one into ano- 
perly acid, conſiſts of pure air united with the | ther. But here our. ſucceſs hitherto has termi- 
phlogiſton of that combullible ſubſtance from | nated; nor have any facts been diſcovered to ſhew 
which by combuſtion, or, other mode of union | whence ariſes the principal ſource of diſtinction 
with air, the acid had been formed; while the other | among the yitriolic, uttrous, marine, acetous, and 
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| (. 
parts of the combuſtible body, to which this body | phoſphoric acids, It is true, that by dephlogiſ- 1 
owes its ſpecific character of ſulphur, phoſphorus, ticating theſe acids, they acquire ſome of the pro- EM 

| Kc. impart to the acid the peculiar or charaQeriftic perties of nitrous acid; but no experiments hi- 58 
properties of the acids of vitriol, phoſphorus, and | therto made, ſhew the poſſibility of an actual con- plana 
others. Thus the nitrous acid, according to this | verfion; which remains a problem, th: ſolution of fa, 
Aodlrine, is the only proper acid, of which the vitriolic, | of- which may perhaps give celebrity to, ſome ave 
marine, and other acids are merely to be confidered as | future diſcoverer. As an encouragement to the O_ 


modifications by means of the addition of the reſpec- | undertaking, it may be conſidered, that a very few 
tive baſes of the combuſtible bodies from which they | years ago, the proof of the identity of the vege- 
were formed. © | table acid principle would have been conſidered 
If it be aſked, what are theſe baſes, on which | as a taſk no leſs arduous. | 
depend the diſtinguiſhing characters of the dif- | Tt is be obſerved that I have founded this ſixt 
ferent acids, or. of their reſpective combuſtible | conſequence, on the ſuppoſcd- truth of the exiſt- 
bodies, it muſt be owned, that the want of ſacts | ence of a ſole principle of inflammability, or 
xelating to this ſubject, precludes a ſatisfactory | logon. For if there be as many diſtin& .in- 


1 . 2 7 * * 4. 


* To thoſe who know the differences of inflammable | theſe wy contain ſome impurity from the materials 
aſes produced from different ſubſtances, it may be need- | employed, but which may be ſeparated, at leaſt in a 
fels to add, that whatever is ſaid in this article of in- | great degree, by waſhing in water. The inflammable 
flammable gas, is meant only of the pureſt of the fluids, þ gaſes procured from vegetable and animal ſubſtances are 
which are known by that name. Such is the inflamma- very impure, as they contain much fixed air, and even 
ble gas obtained by paſſing the ſteam of water over |: ſome oily matter diffuſed, which on being burnt with 
red-hot iron, which was the fluid actually em- pure air, yields fixed air. The inflammable gaſes from 
loyed by Dr. Prieftley in his experiments on this ſubject.] falphur, phoſphorus, and regulus of arſenic, have been 
he inflatamable gas procured, in the ſolution of iron | found'to contain portions of. theſe ſubſtances diſſolved _ 
by vitriolic acid, is nearly as pure, although both | or diffuſed through them. See gas. (inflammable. ) | -- 


flammable 


going theo- 
ry to the ex- 
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flammable matters as there are different combuſti- 


ble bodies, that is, if ſulphur, phoſphorus and 
charcoal do not derive their - inflammability from | 


one common principle, it is evident, that there 
may be as many diſtinct acids, as there are diſ- 
tind combuſtible bodies: In this caſe, we muſt 
recur to Mr. Lavzifier's theory, and every differ- 
ent acid muſt have its diſtin inflammable prin- 
ciple as its baſis. Thus nitrous acid will have ſome 
element or baſis common to nitrous, phlogiſ- 
ticated,. and inflammable airs; vitriolic. acid 


will have ſulphur; _ phoſphoric aczd vill have 


phoſphorus, and ſo. on. But if further and re- 


peated experiments ſhould prove, that not only 


the inflammable gas obtained from. metals, but 
alſo thoſe. procured from ſulphur, phoſphorus, 
charcoal, and all other combuſtible bodies, when 
cleanſed ſrom their accidental impurities, ate cap- 
able of forming nitrous acid by combuſtion with 
pure air, we ſhall then have a complete proof of 
the identity of the inflammable principle in bo- 
dies: ſor, if every inflammable gas ſhould form the 
ſame nitrous acid, when combined with the ſame pure 


air, theſe different inflammable gaſes muſt contain the 


ſame principle, whatever be the body whence they were 


procured; and this identical matter is what chemiſis call 


Phlog iſton. That ſuch will be the reſult of expe- 
riments made with this view, I think is moſt pro- 


bable; and conſidering that it would be a termi- 
nation to the grand diſpute, which divides the 


chemical world, concerning the exiſtence of Phlo- 
giſton, the ſubject deſerves the moſt ample and 


accuratereſearch *, 


9.26. Let us now ſee in what manner the explanation 
"png of ſome of the principal facts which have been 


obſerved concerning nitrous acid, and its relative 
elaſtic fluids, will follow from the notions which 


planations have been here delivered of its conſtitution. 


of fatts re- 
lalive to the 
mtrous acid 


gquiry unneceſſary, taking it for granted that the reſult 


It is evident from the principles on which the 
foregoing ſeries of ſubſtances compoſed of phlo- 
' giſton and air, is conſtructed, that if to any of 
theſe ſubſtances, phlogiſton be added, or air ſub- 
flrafed from it, ſuch ſubſtance will be changed 


into ſome of thoſe inferior in poſition; and that 


the converſe will take place, on ſubſtraction of 


phlogiſton or addition of air, Therefore the ad- 


*The defenders of phlogiſton may think the in- 


would be as mentioned; and that the identity and exiſt-. 
ence of phlogiſton have been already abundantly proved 
by the transferring of the phlogiſton, obtained from any 
combuſtible body, to revive metallic calxes, and to form 
ſulphur and phoſphorus. But as the effects produced by 
the application of inflammable matter, are explained by 
the antiphlogiſtians, to be the conſequence, not of any 
addition, but of the ſubſtraction of the pure air, which | 


the calxes and acids certainly contain; and as this ſub- 


into phlogi/l cated acid. 


1 


| ſtraction is actually proved by the ſubſequent loſs of 


dition of phlogi/ton is equivalent, with regard to the 


| changes operated on theſe ſubſtances, to the ſubſtraflion. 


of azr, and converſely. 
trous acid by light or heat; 
| The ſame effect will fol- 
low by adding to it phlogiſton, or other ſub- 
ance, as nitrous gas, containing a larger pro- 


% 6B 
In explaining theſe changes, as the ſame effect 
is produced either by the adcition of one of the 
elements, or by the ſubſtraction of the other, it 


cauſes, the change produced is to be attributed. 
Thus when nitrous acid is changed into nitrous. 
or phlogiſticated air by application of a metal; 
the change may be conceived to be effected either 
by the addition of a portion. of the phlogiſton of 
the metal to the acid; or by the ſubſtraction of a 
part of the pure air from the acid, by tbe ſuperior 
attraction of the metal, or by the concurrence of 
both theſe cauſes. The exiſtence of air in the 


— 


acids, and precipitated from the ſolutions, ſeems 
to prove that, in the above inſtance, the acid is de- 


giſticated air, according to the force with which 
the metal attracts the air. For, during the ſolu- 
tion of moſt metals in nitrous acid, nitrous gas is 
thus formed; but with tin and zinc, the gas pro- 


ticated air; the cauſe of which is either that theſe 
latter metals yield more phlogiſton, or that they 
attract more air than moſt others do. It alſo hap- 

pens that the ſame metal, under certain circum- 
ſtances, occaſions the production of one of theſe 
gaſes and ſometimes of the other. Thus, although 

the ſolution of iron generally yields nitrous gas, 
yet when the filings of this metal are diſſolved in 
a concentrated acid, with much heat and efferve- 


ticated air, as Mr. Berthollet has obſerved. Some- 
times, in the ſame ſolution, both nitrous and phlo- 
gillicated airs are produced ; and this circum- 


weight, it muſt be allowed, that however true this tranſ- 
Fuſion of phlogiſton may be, the complication of conco- 
mitant effects diminiſhes the certainty, or at leaſt, the 
ſimplicity of the inferences, and has hitherto prevented 
their full effect. But if the inflammable gaſes from ſul- 
phur, metals, charcoal, and other combuſtible bodies, 


 thould each form the ſame nitrous acid, when united 


with the ſame pure air, the inference of their identity, 
and conſequently of the exiſtence of one ſole principle 
of inflammability ſeems incantrovertible. 


. 


ſtance 


portion of this principle than the acid itſelf con- 


compoſed, a part of its pure air uniting with the 
metal, and the reſt forming either nitrous or phlo- 


* 


Thus by expelling air from dephlogiſticated n'- pormation 
| it will be changed of phlogi(- 


ticaied ni- 
trous acid. 


will often be difficult to know to which of theſe 


Formation 


O nitrous © | 


and phlo- 
giſticated 


calxes of metals, which had been diſſolved in 


duced, during ſolution in nitrous acid, is phlogiſ- 


ſcence, the gas produced is principally phlogi/- 


Formation . . 5 
of nitrous ble, phlogiſticated, or nitrous gaſes, nitrous acid may 
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Aance is apt to vary the purity of nitrous gas, | acid. ſo as to reſolve it into pure air and nitrous 
and conſequently the certainty of eudiometrical | gas; but noi have force enough to ſeize upon ſuch 


experiments. In ſome inflances, as when iron is 
added ts a ſolution of copper in nitrous acid, the gas 


roduced is that which bas been called by Dr. 
Prieſtley, dephlogiſticated nitrous air. This pro- 


duction ſhews that iron either attracts more air, or 


gives out more phlogiſton in ſolution than cop- 
per does, and that the part of the phlogiſton of 


the iron which is not abſorbed by the precipitated | 


copper, unites with ſome of the acid, and forms 
dephlogiſticated nitrous air, or gas, 


Detonation When nitre is detonated with metals, the quantity 
of phlogiſticated air produced, is ſo much 
wih meta. greater, as the proportion of the metal is en- 
creaſed. This air may be attributed either to the 


acid uniting with the phlogi ſton of the metal, or to 
the metal decompoling the acid, and depriving it 


of part of its pure air, or perhaps to both theſe 


cauſes united. 
From the principles on which the above ſeries 


is conſtructed, it follows, that it is poſſible, that 


. eny of the intermediate ſubſtances may be formed by the 
union of any one above it and any other below it, 
in proper proportion, alſo, that any ſuch intermedzate 
ſubſtance may be reſolved into two other of the ſub- 
| ſtances in the ſeries, one higher and the other lower; 


and theſe two latter ſubſtances mav be conſidered 
as the conſtituent paris of ſuch intermediate ſub- 


ſtance. - 
Thus by the union of pure air with inflamma- 


be formed ; and thus the acid may, in various pro- 
Y ceſſes, be reſolved into theſe airs. By applying 
heat to nitre, the greater part of the nitrous acid 

is reſolved into pure and phlogiſticated airs, while 


a ſmaller part is extricated in form of phlogifti- 


cated nitrous acid, and ſometimes of nitrous gas. 
When nitre is detonated with ſulphur, a portion of the 
pure air of the nitrous acid, unites with the ſulphur, 
forming vitriolic acid. while the remaining part of 


With char- the acid appears diſengaged as nitrous gas. In the 


detonation of nitre with charcoal, a larger portion of 
the pure air of the acid uniting with the charcoal 
forms fixed air, while the other conſtituent part 


of the acid, appears in form of phlogi/ticated air. 


In all theſe and ſimilar inſtances, where the 


phlogiſlicated air, depends probably on the force 
with which the ſulphur, metal, or other ſubſtance 
applied, attracts the pure air. When it attracts 
a greater quantity or with greater force, phlogil- 
ticated air will appear, and with leſs force, the ni- 
trons will be expelled. eat and other circum- 
ſtinces by varying this force, or ſtrength of affinity 
of the bodies applied, will alſo vary the effect 
produced. For a body poſſeſſed of a certain affi- 
nity to pure air, may be able to decompoſe the 


2 


4 


* 


I" 
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| compoſitions, from thoſe that are abſolute, which 


—— 
OE IIS 


— 
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a proportion of air as to produce a more phlogif- 


ticated fluid. The proportion alſo ' of the matter 


applied may determine perhaps the kind of airs - 
produced. Thus Mr. Berthollet obſerved, that if 


| four parts of nitre be well mixed with one part of 


fulphur, the nitre, on application of heat, may 
be decompoſed without detonation, and nitrous gas 
will be produced; but that if che proportion of the 
ſulphur to the'nitre be larger, as one part of the 


| former to twq of the latter, a detonation will en- 


ſue, and fcarcely any nitrous gas will be produced, 
but only þhlogi/ticated, together with dephlogiſti- 
cated, and vitriolic airs, re gs 

In no inftance, do we know, that ſo much pure 
air can be ſeparated, in the decompoſition of the 
acid, as to leave a reſiduum of inflammable air; 
and this ſeems to ſhew that the affinity of the pure 
phlogiſton to air, is greater than that of any 
other body. The only decompoſitions then 
which can be made of the compounds, conſiſting 
of air and phlogiſton, are but partial, or what 
might be uſefully diſtinguiſhed in chemical lan- 


5 gd 15% . Diſtintion 
guage, by the name of proportional or relative de CERT 


255 WF es, latwe and 
latter do alone ſhew the ſuperiority of affinity of abſolute d. 


the decompounding body. Thus, when a metal compoſition 
is applied to nitrous acid, the decompoſition 
which follows is only relative to that proportion of 
pure air and phlogiſton, which conſtitutes this 


acid; for, there is only a portion of the air of the 


acid that unites with the metal, while the reſt of 
the air remains combined with the phlogiſton, 
forming nitrous gas. If indeed we conſider nitrous 
acid as compoſed of pure and nitrous airs, as its con- 
ſtituent parts, the decompoſition may then be alſo 
conſidered as abſolute; but it is only relative, if we 
conſider its elements to be air and phlogiſton. The 
pure air may be ſaid to attract the metal more 


| powerfully than it does the nitrous gas, but with 


leſs force than it attracts phlogiſton. The fads, 


in other parts of chemiftry, to which theſe terms 
are applicable are numberleſs. 1 


As metals are calcined by means of air, and as Similar 
nitrous acid contains air, it may be conceived “ tall 


that the calcination of metals may be performed 2 
acid is decompoſed, the production of nitrous, or | 


d6 
either by air or by the acid. Hence the ſimilarity 22 h 


of the red precipitate of mercury and of the preci- nitrous ocid 
pitate per /e, in all their properties. Aud in other 
metals, the differences of the calxes obtained by 
air. or by nitrous acid, ariſe principally from the 
greater dephlogiſtication of the calx by means of 
the more violent and ſudden action of the acid. 


But when the acid is applied ſo as to operate very 


flowly, as when iron is expoled to the action of heat 


| in nitrous gas, a calx of iron is produced exactly 
ſimilar to the ſcales of iron. Dr. Prieftley indeed, 
| | 


the 


Tron 


n re- 
and 

e de- 
ſition 


heating it in inflammable gas. 
leſs inclined to ſuſpect that beſides the water 
which ſeems to be abſorbed in the formation of 
this ſcale, the air alſo that is contained in all 
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the difcoverer of this fact, attributes this effect to 
the abſorption of water from the nitrous gas, be- 
ing of opinion that ſcales of iron, are not, like 
other calxes, a compound of air and dephlogiſ- 
ticated metal, but that, in this inſtance of calcina- 
tion, water is ſubſtituted to the air. He is led to this 


opinion from the formation of this ſcale by apply- 


ing water or its vapour to red-hotiron, where no 
air has apparently acceſs; and alſo from the re- 
production of water upon reviving the ſcale by 
I am neverthe- 


water even after long continued boiling, con- 
tributes eſſentially to this, as to all other calci- 


nations. That boiling does not deprive water 


altogether of air, appears from the bubbles 
which form on the freezing of water previouſly 
boiled. Mr. de Luc attempted, by a very lon 


his wiſh, Airs cannot ever be perfectly freed 


from water, which always appears on deflroying | 
their expanſive ſtate, whatever ſubſtances, capa- 
ble of attradting moiſture, theſe airs may have | 
been previoufly expoſed to; ſo L think it moſt } 


probable that water always contains air; the affi- 
nity of bodies to each other being mutual. The 
following reaſons further induce me to helieve 


that air contributes to this calcination. 


* 


. 


1. In all other inſtances of calcination of me- 


tals. air is abſorbed, and water is either not ne- 


ceſſary, or at leaſt no more of it than what is con- 
tained in air. The ſcale of iron produced by the 


fteam of water, is exactly ſimilar to the ſcale 
formed by heating iron in a common fire, as Dr. 
_ Prieſiley has obſerved, 3, | 


2. The production of a calx, ſimilar to the ſcale 


of iron, by expoling apiece of this metal long to 


nltrous gas, ſeems to me a proof, that it is formed 
as Other calxes are, by abſorption of pure air. 
For the iron in this caſe acquires weight, which 
ſhews an abſorption; and the reſiduous air is not 


nitrous, but phlogiſticated. But as nitrous gas is 
a compound of pure and phlogiſticated airs, and as 


the latter remains, it ſeems probable that the 


former air mult have been abſorbed by the iron. 


3. Inflammable gas is produced by expoling 


filings of iron to the action of water, without heat; 


and the jron 1s reduced to a black calx, called 
marlial ethiops. But Mr. de la Metherie affirms, that 
water deprived of its air by boiling, or by quick- 
lime is incapable of this action on iron: and it is 


aſſerted by Dr. Deiman and Mr. P. Van Trooſtwyck, 
that the previous boiling of water renders it leſs fit 


for producing inflammable gas by being paſſed over 
red hot iron. (See Harlem Trauſactions.) It is pro- 


bable however, that the water contributes materially 
in the proceſs, both by entering along with the air 
into the compoſition of the ſcale of iron, and by 
aſſiſting the phlogiſton of the metal to form the 
inflammable gas. e Ee: 
I have placed atmoſpþherical air in the ſeries as 
one of the compounds conſiſting of a certain pro- 
portion of pure air and phlogiſton. Meſſrs. 
Scheele and Lavoifier have conſidered 1t as a mere 


mixture of two diſtinct fluids, namely, pure and 


ph logiſticated airs; but I know of no other rea- 
ſon for this mode of conſidering the atmoſphe- 
rical fluid, than that by applying ſubſlances to it 
which have an affinity to pure air, the portion of 
this latter fluid, which is in the atmoſpherical air, 
is abſorbed, while the reſiduum is phlogiſticated 
air, But this fact may only ſhew that atmoſphe- 

rica] air can be decompounded. and that it may be 
conſidered as a chemical compound, conſiſting of 


g | a given proportion of pure and phlogiſticated airs, 
continued agitation, to free water perſectly from | 
its air, but without being able to accompliſh 


in the ſame manner as nitrous gas is compoled of 
another proportion of the ſame fluids; and this gas 
alſo, like atmoſpherical air, may be decompounded 
by ſubſtances attractive of us pure air, while its 
phlogiſticated air is precipitated. The following 
reaſons induce me to prefer the conſideration of 
the atmoſpherical fluid as an uniform chemical 
compound to that of a mere mixture of two diſ- 
tin fluids. | ER fp | ; | 
1. We find from the view of the above ſeries, 
that the ſame elements, pure air and phlogiſlon, 
are capable of combining in a variety of propor- 
tions, and conſequently of aſſuming different 
| forms. Therefore there is no improbability, that 
atmoſpherical air, as it conſiſts of the ſame ele- 


ments, may alſo be an uniform compound, 


— _ —_ 


—— * - 


. As atmoſpherical air is found, by eudiome- 
trical experiments, to be very un iform in the pro- 
portion of its conſtituent parts, pure and phlo- 
giſticated airs, I infer that it is highly improbable 
that it ſhould be a mere mixture, in which a much 
greater diverſity might be expetted, But being a 
compound of a given proportion of its conſtituent 
parts, which proportion is undoubtedlyt he beſt 
poſſible for its purpoſes of maintaining animal 
and vegetable life, and other important uſes, to 
| which it is deſtined, it is thus kept very nearly 
of one uniſorm compoſition, or degree of purity, as 
it is called; and its elements, whenever they meet, 
are apt to unite in this proportion; while the ſu- 
perfluous part, if any, probably remains uncom- 
bincd, and takes its place according to its denlity, 
3. If the atmoſpherical fluid conſiſted of a mere 
| mixture of pure and phlogiſticated airs floating to- 
gether in the ſame ſpace, as theſe airs are of different 
ſpecihc gravities, they would ſeparate ; the pure 
air remaining near the ſurface of the earth, and 
the phlogiiticated air aſcending. But from the 
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comparative obſervations which have been made 
of the purity of the air in valleys and at the tops 


of lofty. mountains, there is reaſon to believe 


that no ſuch ſeparation takes place. | 
Although all the ſubſtances in the above ſeries, 
degrees of below nitrovs acid, are probably capable of unit- 
a 174 ing with pure air, and of forming that acid; yet 
airs of 105 it is probable, that the facility of union is in ſome 


| ſeries, proportion to the proximity of the ſubliance to 


Different 


have already a larger proportion of pure air in 


their compoſition ; and the beginning of union is 


always the moſt difficult. 3 | 
Thus nitrous gas unites much more readily with 


pure air, than inflammable, phlogiſticated, or | 


atmoſpherical airs. Simple contact is not ſuffi- 
cient to bring theſe latter airs into a concrete ſtate, 
Violent heat, or the concuſſion of electriciiy and 
deflagration ſeem to be required to overcome the 
reſiſtance ariſing from their aerial ſtate, and to force 
their particles into cloſeneſs of contact. But al- 
though the reduction of theſe expanſive fluids into 


a concrete ſtate is ſo difficult, yet they ſhew a 


capacity of uniting, when they can retain their 
aerial ſtate, and of forming intermediate expan- 
{ive fluids, Several inſtances have been obſerved 
of the diminution which mixtures of inflammable 
gas with pure or common airs ſuffer, and of their 
reduction into phlogiſticated air, by long ſtanding. 
See Pr. V. F. 8. Thus a mixture of two meaſures of 
inflammable gas with one of pure air, having been 
kept together during three months over mercury, 
were brought nearly to the ſtandard of common 
air t. By agitation of inflammable gas in water, 
Dr. Prieſtley brought this fluid to the ſtate of at- 


— 


the acid, in the ſeries. For the nearer fubllances - 


and upon examination was found to be nearly in 
the ſtate of atmoſpherical air. In this experi- 
ment no circulation of common air could have 
iaken place. Mr. de la Metheric infers that 10 
cubic inches of gas had been abſorbed by the wa- 
ter. But although the diminution was equal to chat 
ſpace, it does not ſeem neceſſary to ſuppoſe that 
the water had abſorbed any gas; but rather that 
this liquid had furniſhed ſome of the pure air, 
which water is known to contain; by the union.of 
which-pure air with che inflammable gas, an inter- 
mediate compound, atmoſpherical air, was formed. 
For the twelve cubic inches of inflammable gas 
included, are only equal in quantity of matter to 
Irs of atmoſpherical air. But as the quantity 
left was 1 4%, the water muſt have furniſhed £; of 
a Cubic inch, which was probably the pureſt part 
of the air contained in the water. Mr. de la 
Metherie calculates. that the quantity of water 
which would fill that bottle, or 75 cubic inches, 
might contain 1 4 cubic, inch of air purer than 
atmoſpherical; and that the quantity of pure air 
in that air might be nearly 4 cubic inch, which 
ſeems ſufficient to explain the alteration produced 
in this experiment;. and it alſo furniſhes a, proof 
that the change effected by agitating inflammable 
air in water does not proceed merely from the cir- 
culation of external air, but that there ſeems ac- 
| tually an union to take place between the inflam- 
| mable gas and the pure air in the water. 


Some inſtances of the formation of phlogiſli- Other in- 


cated air from the union of pure air with the ſtances of 


| phlogiſton of inflammable ſubſtances, have been, the forma: 
: | tion of ni- 
mentioned, and ſeveral others have been ob- frous did 


ſeryed: and although in theſe, the nitrous acid or of phlo- 


moſpherical air. That this effect is not to be at- | was not actually formed, yet as phlogiſticated air giſticated 
tributed to a circulation of common air through | was the produce; and as that air either contains air 
the water, as has been ſuſpected, appears from 40 | nitrous acid, or is capable of forming it by union 
following experiment made by Mr. de la Methe- 
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0 | ta 4 with pure air, every ſuch inſtance of the produc- 
rie f. He included 12 cubic inches of inflamma- | tion of phlogiſticated air, is a proof of the poſ- 


ſibility of forming nitrous acid from the union of 

pure air with uncombined phlogiſton, or pure in- 

flammable gas. 5 85 175 | 
It has been already ſaid, that when the inflam- Perpetual 


ble gas obtained by the ſolution of iron in vi- 
triolic acid, along with clarified water of the ri- 
ver Seine, in a bottle well cloſed with a ground 
ſtopper, and inverted in water. The bottle was 
capable of containing 75 cubic inches, therefore 
the quantity of water at firſt included, was 63 
cubic inches, but as the diminution of the bulk of 
gas gave admiſſion to more water, the total quan- 
. tity of water was 73.2 cubic inches. Every 8 days 


he opened the bottle under water, ſome of which 
always ruſhed in; which circumſtance ſhewed 
that a diminution had taken place: and he agi- 


tated a little the gas in the bottle. In two months, 
the gas contained was reduced to 13 cubic inches, 


= Mer. de Luc, in his excellent work, Idees fur la Mete- 
orclogie, maintains the homogenity of the atmoſpherical 
alt; and, among other arguments, uies that drawn from 


3 


Wd - of 


| mable principle is combined with any other baſis, . operations 


as in ſulphur, phoſphorus, and other ſolid combuſ- of rx 
tible bodies, the acid formed by combuſtion, or ohlogiſton 
other mode of union with pure air, is changed is united 
from the nitrous, and alſumes the character of with baſes 
the balls. „%%% or ſeparat- 
The union of phlogiſton with theſe baſes, and 6 * 
the ſame time, with more or leſs hure air, by which 
means. various natural compounds are formed; 


and the gradual ſeparation or diſengagement of this 


— 


3 — 


— 


the uniformity of its quality at different heights. Vol. 
2d. part III. ch. 5.F.2. Po | 
| + Mr. dela Metherie's Eſſai ſur les Airs, I. 160, 


'F -Þ Id. p. 154. 
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air with a much larger proportion of pure air, than 


ACID (NITROUS). (4) [7 


inflammable principle from theſe combining ſub- 


ſtances, are the foundation of moſt of the great 
chemical operations, which nature is continually 
carrying on. The union, I conceive, is principally . 


effected, in the proceſs of vegetation z and the ſepara- | 


tion ſeems to be the reſult of combuſtion, antmaliſation, 
vinous fermentation, and putrefaflion. Vegetables. 
abſorb atmoſpherical air, which they decompoſe, 
retaining its phlogiſticated, and extruding its pure 
air. The phlogiſton thus abſorbed combines 


with the vegetable baſis, and uniting with different 


proportions of pure air, gives all the different ve- 
getable and animal inflammable matters, oils, 


charcoal, vegetable acids, mucilage and gum. 


The phlogillon thus combined and prepared in 
the vegetable ſyſtem enters as food into the ani- 
mal bodies, where it begins to undergo a contrary 
proceſs, namely, that of a gradual decompoſi- 
tion and ſeparation from the vegetable baſis, which 
are further effected by putrefaction; and at laſt it 


— 


is reduced to che ſtate of ſimplicity, in which it is | 5 
action of the oil on the acid; for thoſe vegetable 


formed, by union with pure air, into nitrous acid, 
in the ſubſequent proceſs of nitrification; alter 
having completed one of the circles in which na- 


ture ſeems pleaſed to move. 


# — 


When freſh vegetable or animal ſubſtances are 
analyſed by heat, the air which they give is 
chiefly fixed ; and when theſe ſubſtances undergo 
the putrefactive fermentation, they throw out lels 


fixed air, but Jarge quantities of inflammable gas 


and volatile alkali. In Mr. Lavoiſier's analyſis of 


human fecal matter, it appeared, that when this 


matter was recent, it gave by avalyſis much fixed, 
and litile inflammable air; but as the putre- 
faction proceeded, it yielded, by the ſame ana- 
lylis, leſs of the former gas, and more of the lat- 
ter, till. at laſt, it was almoſt totally of the inflam- 


mable kind. 12 


The formation then of fixed air ſeems to pre- 
cede that of volatile alkali, in the decompounding 
proceſs. Both theſe ſubſlances contain phlogiſton, 
with this difference, that it is combined in fixed | 


| I fixedair conſiſts merely of -pure air and phlogiſ- 


ton, it differs from nitrous acid only in the proportion 


of its parts, and is therefore entitled to a place in the 


above-mentioned ſeries. But it may be ſuſpected, from 
the facility with which a great part of vegetable ſubſtances 
is converted into this gas, that it may, beſides the air and 


pPfhlogiſton, contain allo ſome portion of that ſubſtance 


common to vegetables and animals, which-I have here 
called the vegetable baſis, Mr. Lavoiſter endeavours to 
prove that this gas conſiſts of pure air combined with: 
charcoal; and on the other hand, Mr. Kirwan and others 
adduce many experiments to ſhe its production in caſes 
where charcoal does not exiſt, and maintain, that fixed 


air is merely a compound of pure air and phlogiſton. 
This ſubject deſerves a particular diſcuſſion, which will 


be found at the article, Gas (XL CAREOUSsS.) 8 
+ Mr. Lerthollet has given many valuable remark | 
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it is in the volatile alkali: and the extrication of 
the greater part of the pure air, which is con- 
tained in recent vegetable and animal ſubſtances, 
ſeems to be a ſtep neceſſarily previous to the for- 
mation of inflammable gas and volatile alkali. 
Accordingly. this pure air is extricated, combined 
wich a portion of phlogiſton in the form of fixed 
air, principally in the vinous fermentation, and in 
the commencement of putrefaction *, | 
The commencement of the decompounding 
proceſs may be traced in the more elaborated 
juices of vegetables, as in the glutinous part of 
farinaceous grains, which approaches fo much to 
the animal ſtate, as to yield by analyſis, volatile 
| alkali. The oily vegetable acids as tarfar and 
| vinegar, are liable to a ſpontaneous decompoſition, 
by which their acidity is deſtroyed, and they are 
converted into a mucilaginous maſs, which isapt to 
become mouldy and to putrefy, and conſequently 
is capable of giving. by analyſis, volatile alkali, 
This decompoſition ſeems to be produced by the 


acids, which have a ſmall proportion of oil, as ſalt. 


of ſorrel, are ſaid not to be ſubject to it. The for- 


mation of the glutinous part of flour, which ſome 
authors call the animal matter of vegetables, from 
its giving the ſame products, by chemical ana- 
lyſis, as animal ſubſtances, ſeems analogous to 
| the animal proceſs, by which the vegetable juices 
are converted into blood, coagulable lymph, and 
| other elaborated animal fluids. The progreſs 
which theſe animal matters, even when recent, 
have made in the decompounding proceſs, ap- 
pears from the different effects of treating animal 
and vegetable matters with nitrous acid - the latter 
yielding niirous gas only; and the former, giving 
at firſt plogiſticated air, and afterwards by appli- 
cation of heat, nitrous gas. The extrication of 
| phlogiſticated air from animal ſubſtances ſhews, 
that a part, at leaſt, of their phlogifton is in a 
more evolved ftate than in vegetables. This in- 
ference may be made whether we ſuppoſe with 


| Mr. Berthollet t, that the phlogiſticated air actually 


| pre-exifts in the animal ſubſtance or, that it pro- 


in his memoirs on the analyſes of animal ſubſtances 
and of volatile alkali. He thinks that the phlogiſti- 
cated air which is extricated on adding nitrous acid 
to animal ſubſtances proceeds from theſe ſubſtances, 
and not from the acid, tbe union of which, with 
the diſengaged part of the phlogiſton of animal mat- 
ters might, according to the principles above de- 
livered, furniſh this gas. He is led to this opinion, by 
| obſerving that after the phlogiſticated air has been ex- 
pelled, the application of heat extricates a ſufſicient quan- 
| tity of nitrous gas. If indeed this quantity of nitrous 
gas be as great as. could be eee by applying an 
equal quantity of nitrous acid to vegetable matters, bis. 
opinion is proved. Yet it may be aſked, why do not 
other acids, as well as the nitrous, expel phlogiſticated 
air from animal matter? n | 


A very 
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ceeds from the union of the nitrous acid with the 


more diſengaged part of the animal phlogiſton. 

The progreſs of the decompounding proceſs in 
animal matters, appears evident from the great 
quantity of volatile alkali obtained in their ana- 


lyſis. But their complete reſolution, or entire 
ſeparation of their phlogiſton from their vege- | 


table baſis, fo as to enable that principle by its 


union with pure air to form nitrous acid, can 


6 BY « 
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only be effected by putreſadlion. 


Thus, in the nitrifying proceſſes, whether na- 
tural or artificial, the nitrous acid is the reſult of 
pure air uniting with uncombined phlogiſton ; 
and in all the methods hitherto publiſhed of mak- 
ing nitre, we may trace phlogiſton in the form 


of putrid ſubſtances, of inflammable and phlo- 


giſticated airs, and of volatile alkali; and no 
other matters, but theſe, together with pure air, 
are eſſential; although different ſubſlances em- 
ployed in the mixtures, may be uſeful. 

The relation of volatile alhali to the nitrous acid 
is a ſubject worthy of attention. 1. Volatile al- 
kali always accompanies the putrefaction of ani- 
mal and vegetable ſubſtances, which proceſs theſe 
fubltances muſt undergo before they can yield 
nitre. 2. It contributes eſſentially to the forma- 
tion of nitrous acid in the Count de Saluce's pro- 


ceſſes. 3. It is neceſſary in the preparation of 


fſulminaling gold and luer“. 4. Volatile alkali 


- very curious remark is made by Mr. de la Metherie 


(Eſſai ſur les Airs II. 68.) which fhews the different 


powers of the vegetable and animal proceſſes on nitre 
or its acid ready formed, Although animals eat plants 


containing nitre, yet no trace of this acid is ever found 


in the animal economy, and it thereſore ſeems to be de- 
compoſed by the vital powers. But plants draw this ſalt 
from the ſoil, and in them it undergoes no change. 
Mr. Scheele obſerved the production of phlogiſti- 
cated air from the detonation of fulminating gold, and he 
attributed this air to the decompoſition of the volatile 
alkali employed in this preparation. He obſerved alſo 
the ſame air in ſeveral other decompolitions of volatile 
alkali. But in all the inſtances of decompoſition of vo- 
latile alkali, either nitrous acid, or dephlogiſticated ma- 
rine acid, or manganeſe were employed. As theſe ſub- 


ſtances contain pure air, it may be ſuppoſed to unite 


with the inflammable matter of the volatile alkali, and 
to form this phlogiſticated air. In the ſame manner 


the detonation of fulminating gold may be explained, 
from the union of the pure air of the precipitate with 


the phlogiſton of the adhering volatile alkali, and con- 


ſequent formation of phlogiſticated air. A ſmall de- 


gree of heat promotes this combination, which then 


takes place with violence and rapidity. This union and 


exploſion are effected. without application of heat, 
merely by a very gentle agitation, in the inſtance of 
the fulminating ſilver, prepared by precipitating this metal 
from its {olution in nitrous acid by lime-waler, and b 
adding to the precipitate dried in the ſun ſome cauſtic 


volatile alkali. In this caſe the union of the air of the 


precipitate with the phlogiſton of the valatile alkali ſeems 
to be facilitated by the property, which the cauſtic vola- 
tile alkali has of diſſolving calxes of ſilver in. a moiſt 


— 


frequently appears in treating nitrous acid in dif- 
| ferent manners. Pott obtained it from a mixture 


fixed alkali a preeipitate of tin which fell ſpon- 
taneouſly from a ſolution of that metal in nitrous 
acid; Dr. Prieſiley, from nitrous gas and iron; and 
alſo from a ſolution of copper in nitrous acid, to 
which he had added iron; Harſſman, by expoſing 
a martial ethiops to nitrous gas; and Cadet, by 
adding hxed alkali to a reſiduum obtained by diſ- 


2 


_- 


_— 


trous acid, with ſpirit of wine. 5. Volatile al- 
kali is capable of forming alkaline gas, and this air 
by the electric ſpark is converted into inflammable 
| £45. 6. Scheele obtained phlogrſticated air, by treat- 
ing volatile alkali with ſubſtances containing pure 
air, as manganeſe, and calxes of gold and of 


airs may be conſidered as elements of the nitrous 
acid. It appears then from the-foregoing facts, 
that volatile alkali contains phlogiſton in a ſtate 
nearly fo pure, that, in favourable circumſtances, 
it ſeems io be capable of forming nitrous acid by 
union with pure air: and little more perhaps is 


OY 
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this ſaline ſubſtance, than the application of ſome 
matter, which may be capable of attracting the 
greater part of the pure air of the acid, as ſome 


| metals are t. 


ſtate, by which thoſe principles are brought into the 


— 


the ſlighteſt compreſſion of the particles into cloſer con- 
tact, which is done merely by touching the powder, or 
even by a drop of water falling on it. The cryſtals alſo 
which are formed by evaporating the volatile alkaline 
liquor, which had been employed to waſh the precipi- 
tate, and which, like the tulminating precipitate, are 
| compoſed of ſilver, pure air, and volatile alkali, poſſeſs 
eminently this exploſive faculty on being touched. Mr. 
| Berthellet, the diſcoverer of this fulminating calx of ſil- 
ver, Explains its detonation and alſo tbat of fulminat- 
ing gold, by ſaying that the acidifying principle of the 


— 


that theſe two fluids, according to the doctrine of the 


ing ſuddenly expanded into vapour principally occaſions 
; Hs. — Rog while the phlogiſticated air, which he 


and contributes towards the exploſion. 5 

I Mr. Berthollet maintains a conjecture advanced by 
Bergman, that volatile alkali conſiſts of inflammable and 
| there is no ſynthetical proof of this theory. Mr. Ber- 


alkali, not only from Scheele's experiments, and from 
ſome of his own, which ſhew alto that this air may be 


y obtained when volatile alkali is treated with ſubſtances 
containing pure air, but alſo from the exiſtence of 


phlogiſticated air in animal ſubſtances, which he en- 
deavours to prove; and as in the analylis of theſe fub- 


; air among the gaſes produced, he concludes that this wy 
5 mu 


of nitre and zinc; Dr. Higgins, by grinding wit 


tilling a mixture of a ſolution of mercury in ni- 


mercury. But inflammable and phlogiſticated 


requiſite for the converſion of nitrous acid into 


moſt favourable circumſtances for combination and 
conſequent exploſion; ſo that nothing is required but 


- air unites with the inflammable gas of the alkali; and 


; compoſition of water, unite and form water, which be- 


thinks is an element of volatilealkali, is alſo diſengaged 


' phlogiſticated airs. Bergman however acknowledges that. 


| thollet infers the exiſtence of phlogiſticated air in volatile 


ſtances by heat, he could not find any phlogiſticated 


5. 28. 
Atmoſphere 
how aſſect- 
6d, | 


| airs, which mix with the atmoſphere : on the one 


they ſecrete, and expire its purer part; and on the 
other hand, the dead vegetable ſubſtances, and 
animals living or dead, are conſtantly throwing 


of a fluid fimilar in its properties, as far as we 


muſt have gone into the compoſition of the volatile al- | 


giſton when united with the pure air of manganeſe or 
other metallic calxes, or of nitrous and dephlogiſticated 


2 portion of 


ter, and I 


Holatile.) 


with its: vegetable baſes is refolved, and by which 


ter or phlogiſton, which is eaſily converted into inflam- 


from volatile alkali, it ſeems more probable that this 


appeared in treating volatile alkali with the above men- 


I have called the vegetable baſis, as in ſome ſubſtances to 


trous acid, yet it may be ſuſpected, that its concrete 


ACID (NITROUS). (44) | 1 
From what has been ſaid, it appears that pu- 


trefaflion is one of the principal operations of na- 
ture, by which the combination of phlogiſton 


this phlogiſton is either prepared for combination 
with pure air, in the nitrifying proceſs, or ſet at 
liberty in form of inflammable and phlogiſlicated 


hand, the living plants, are continually meliorat- 
ing the atmoſpherical-air, by abſorbing it and re- 
taining the portion which is phlogiſticated, while 


into the atmoſphere a quantity of inflammable, 
phlogiſticated, and fixed airs, by which the atmol- 
pherical fluid is contaminated. TS | 

Some inſtances have been already mentioned 
of the formation of atmoſpherical air, or at leaſt, 


know, by uniting inflammable and pure airs, and 
the inſtances adduced prove that theſe airs are cap- 
able of forming this union merely by mixture, or 


kali, which is one of the products of, theſe operations, 
Volatile alkali certainly contains ſome inflammable mat- 


mable gas by heat or by electricity. The ſame phlo- 


marine acids, may according to the opinion above de- 
livered of the compoſition of phlo licated air, form 
this fluid; and as ſubſtances containing pure air are 
found neceſſary for the production of phlogiſticated air 


latter fluid proceeds from the union of the pure air with 
the phlogiſton of the alkali, than that it is merely a 
component part of the alkali extricated in the operations. 
Neverthelels, as all ſaline ſubſtances contain ſome por- 
tion of pure air, the volatile alkali may contain a ſmall 
quantity of this air, and thus it may be conceived to 
contain phlogiſticated air, together with inflammable 
rk according to Mr. Berthollet's ideas, although pro- 
bably the former fluid is in leſs quantity than he thinks, 
upon the ſuppoſition that all the phlogitſticated air which 


8 


tioned ſubſtances proceeded ſolely from this ſaline 
matter. | | ITE. 
If volatile alkali contains only phlogiſtor: united with 
ure air and water, and if that phlogiſton 
be livelted-of all vegetable baſis, it will be entitled to a 
place in the ſeries above mentioned of ſubſtances com- 
poſed of phlogiſton and pure air, with more or leſs wa- 
think its place ought to be intermediate be- 
tween inflammable and phlogiſticated airs. But, al- 
though its phlogiſton is ſo much diſengaged from what 


yield inflammable and phlogiſticated airs and even ni- 


ſtate is owing to ſome veſtige of that baſis. See Alkali 


We may eaſily conceive that theſe extenſive opera- ; 
tions in the atmoſphere muſt be attended with other im- 


4 requiſite for the co 


1 for its deſtined purpoſes *. 
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contact, although a long time ſeems to be then 


Jletion of this union, when 
it is not accelerated by violent heat, or by the 
electric concuſſion. Now as large quantities of 
pute air are continually ſecreted, by the opera- 


| tion of light, from the vegetables, with which the 


whole earth is covered, and from the waters im- 
pregnated with vegetable matter; and alſo, as 
large quantities of inflammable and phlogiſticated 
airs muſt be conſtantly ſeparated from burning 
and putrefying bodies, as well as from the flowers 
of plants and perhaps other ſources ; and as none 


| of theſe airs are to be found diſengaged in the atmoſ- 


err in any conſiderable quantities, it ſeems 
ighly probable that they do actually unite, and 
by their combination in certain proportions, form 


the atmoſpherical fluid; which, although it be in a 
| flate of perpetual change, of debaſement and me- 


lioration, of decompoſition and formation, yet ſo 
admirably ballanced are the contrary cauſes and 


effects in nature. that the atmoſphere ever preſerves 


that uniformity of quality, which is beſt adapted 


the union of inflammable and pure airs when effected 
by detonation, is always accompanied with a great pro- 
dufion of water, whether that water be merely diſſolved 


in theſe fluids, or actually be one of their conſtituent 


parts; ſo it is highly probable, that when the union is 
flowly accompliſhed, without exploſion, the ſame effect 
ſhould alſo follow. Another probable conſequence is, 
that as the union of theſe two fluids, and conſequent for- 
mation of atmoſpherical air, muſt be attended with a 


| great diminution of bulk, on account of the rarity of 


the inflammable gas, comparatively with the denſity of 
the atmoſpherſcal air produced, partial vacuums muſt be 
formed. A. third conſequence ſeems to be, that as ſo 


much time is required for the aecompliſhment of the 


union of theſe fluids, 'a great part of the lighter, or 
inflammable fluid will riſe into the upper regions of the 
atmoſphere, where this operation of nature will chiefly 
take place, and where its concomitant phenomena will 
be moſt conſpicuous, The vacuums there formed, and 
the chemical attraction of the two fluids to each other, 
may be the means by which the pure air may be gra- 
dually brought, notwithſtanding it is a little heavier than 
the atmoſpherical, into theſe higher regions, and in 
contact with the inflammable gas. Probably alſo the pure 


air, having a greater affinity with water than the atmoſ- 


pherical, phlogiſticated, orinflammable fluids, may unite 
with the aqueous vapours, which are continually aſcend- 
ing. The difference of temperature, and of various 
other circumſtances will occaſion a diverſity in the de- 
rees, in which this union of airs will take place at dif- 
ferent times and places; and when this operation pro- 
ceeds in a comparatively great degree, the condenſa- 
tion or precipitation of water may occaſion the forma- 
tion of clouds, and the vacuums left by the converſion 
of inflammable gas into a denſer fluid will produce cur- 
rents of air, | WS | 
But the circumſtances, by which the union of the 
two airs may be affected, accelerated, or retarded, are 
not yet known. One very remarkable circumſtance 
however has been obſerved by Mr. de la Metherie, by 


portant conſequences, particularly with regard to me- 
teorological phenomena. One conſequence is, that as 


which the bulk of the two fluids after union is affected ; 
8 5 that when they are aced in contact with 


water, 
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F. 29. 
How to de- 
tect minute 
quantities 


e nitrous. 


acid. 


to the phlogiſticated nitrous acid. 
dephlogiſticated acid yields no vapours on the ad- 


* 
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In the analyſis. of mineral waters, and in many 
chemical inquiries, it may be uſeful to diſcover 
the preſence of minute quantities of nitrous acid. 
For this purpoſe, Bergman recommends to add to 
the ſubject to be examined, ſome vitriolic acid, 
in order to expel the nitrous acid, which 
may be diſtinguiſhed from other acids by its 

culiar ſmell, and its red fumes; and in caſes 
where the quantity is ſo minute, that the vapours. 
cannot be ſeen, to render them viſible by hold- 
ing over the mixture a paper ſoaked in volatile 
alkali, But Mr. Bergman's teſt is only applicable 


dition of vitriolic acid. The niceſt teſt which I 
have been able to find for detecting minute quan- 
tities of nitrous acid, 1s to add to the liquor to 
be examined about an equal bulk of oil of vitriol, 


together with a few drops of ſpirit of wine. If 
there ſhould not be a Tufhcient quantity of nitrous | 


acid to produce viſible fumes, the very peculiar 


preſence of the acid. Ten grains of nitre diſ- 


ſolved in 4000 grains of water, were very ſenſibly 


detected by this teſt. It may however be proper 
to obſerve, to prevent deception, that a mixture 


of vitriolic acid with ſpirit of wine will alſo give 


a ſmell of ether, if manganeſe or other calx con- 


taining pure air be added, 


Some of the ſubjects, which have been treated 


of in this article, will be reſumed at the article 


Nitre, and in the Supplement. (I) 


water, a conſiderable diminntion takes place; but when 
they are not in contact with water, as when they were 
inchaded in a bottle inverted in mercury, no alteration 
of ſize took place, although the fluids did ſo unite that the 


mixture loſt its inflammability, and acquired in other 


reſpects the properties of atmoſpherical air. This ob- 


ſervation ſeems to indicate the influence which the pre- 


For the dilute 


— 


ſmell of nitrous ether will nevertheleſs betray the 


fence of aqueous vapours may have in producing the ' 


diminution of bulk of the airs, and conſequent pre- 
cipitation of water, Poſſibly, when the circumſtances 
attending the union of theſe fluids have been diſcovered, 
the application to explain ſome of the meteorological 
phenomena may be attempted. | ” 

Mr. de Luc, to whoſe accurate obſervations of theſe 
natural phenomena, the ſcience of meteorology is 
greatly indebted, ſeems to have formed at firſt great ex- 


of rain, from the experiments, whence the doctrine of 
the compoſition of water had been inferred; as theſe 
experiments ſeemed to prove that water could exiſt in- 
a form in which it did not affect the hygrometer; 
a propoſition which he had juſtly inferred. from his own 
hygrometrical obſervations on the mountains. For he 
found that the air was there generally wo than in the 
vallies; and that even while he ſaw clouds forming 
round him, the hygrometer indicated a great degree of 
dryneſs in the atmoſphere. From this very curious and 
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pe tations of affiftance in his inveſtigation of the cauſe | 
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giltic theories. 


Addition to the Article, Niraous Aciy. (ft) 
' I have remarked, in page 124, the ſimilarity 
between metallic calxes formed by air, or by ni- 


trous acid; and among other inſtances, I have fon on the 
cale of 


quoted an experiment of Dr. Prizflley, ſhewing 
that iron heated in nitrous gas is changed into a 
ſubſtance or calx, of the ſame nature as the ſcale 


of air, as in ordinary calcinations, or,. of the 
vapour of water, as in Mr. Lavoifier's experiment 
of paſhng this vapour through a red-hot tube of 
iron. In this experiment, the iron of the tube 


is changed into a black ſubſtance, ſaid to. be 


ſimilar, in all reſpects, to the ſcale which co- 
vers a piece of iron that has been heated in a 
ſtrong fire with acceſs of air; and at the ſame 


O le 


won, 


formed by expoling heated iron, either io the action 


time, a very copious diſcharge of inflammable gas 


is produced. The formation of this ſcale or black 


calx, either by applying air or water to the heated 


metal, and the diſcharge of inflammable gas, 
which takes place in the proceſs with water, but 
not in that with air, are facts which deſerve par- 
ticular attention, and have been explained dif- 
ferently according to the phlogiſtic and antiphle- 
As I have, in the above article, 
been led, in the explanation of ſome late expe- 
riments reſpecting the formation of nitrous acid 
by the combuſtion of inflammable gas with pure 
air, to draw ſome new conſequences in favour of 
the doctrine of phlogiſton, it may not be improper 
to add to the caſual mention, that 1s there made 


important meteorological obſervation, which has been: 
ſince confirmed by Mr. de Suuſſure, Mr. de Luc concluded 


that rain is not the immediate effect of the condenſation. 


by cold of the aqueous vapours, which riſe from the ſur- 
face of the earth, as theſe would always be indicated by 
the hygrometer; but that theſe vapours mult paſs into 
ſome intermediate aerial ſtate, from which'ſtate, and not 
from that of the aqueous vapours, they are principally,. 
by ſome unknown operation of nature, formed into rain. 
But Mr. de Luc, no leſs correct in his reaſonings than in 
his phyſicaF obſervations, found that he could not apply 
the experiments which proved the production of water 
by exploſion of airs, to explain the formation of rain, as 
no ſuch quantity of inflammable gas exiſted in thoſe 
parts of the atmoſphere, where clouds are farmed, and 
as theſe clouds are actually formed without exploſion.. 


The conjecture that I have ſuggeſted of the poſſibility of 


the formation of clouds from the aqueous vapours that 


| muſt be precipitated, when the inflammable and pure 


airs unite, and are conſequently reduced in bulk, with- 
out exploſion, is not liable to the ſame objection. Bur. 


it muſt be confeſſed, that unleſs circumſtances were dif- 


covered by which the union of theſe fluids could be occa- 


 Gonally accelerated, without exploſion, that conjecture 


is inadequate to the explanation of the ſudden forma- 
tion of clouds, when the neighbouring atmoſphere. is 


dry. | 


of 


— 
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of che experiments relating to the ſcale of iron, 
ſome further account of the explanations which 
have been given-of them, es Ba ey | 

_ The antiphlogiſtic chemiſts have applied, with 


great ingenuity, the doctrine of the compoſition | 


of water from inflammable gas and pure air, to 
explain the formation of the ſcale of iron, and 
concomitant production of inflammable gas, 
when water, or vapour of water, is applied to 
red-hot iron. They maintain, that in this ope- 
ration, the water is decompoſed into its conſtitu- 
ent parts, pure air and inflammable gas; of which, 


the former unites with the iron, forming a calx or | 
| ſcale; while the inflammable gas being diſen- 


gaged; appears in its proper form. According 
then to this explanation, the ſcale formed ought 


to conſiſt of air and iron, and to be ſimilar to the 


ſcale produced by burning iron in air. . 
Other philoſophers, of the pblogiſtic ſect, 


think that the water unites with the heated iron, 


ſorming the ſcale; and, at the ſame time, expels, 


from the metal, its phlogiſton, which uniting with 
à ſufficient proportion of water to form it into in- 


fla mmable gas, appears in the ſtate of this elaſtic 


fluid. According to this doctrine, the ſcale is a 


compound of water and iron 
pblogiſton. 7 I" | ; 
Dr. Prieſtley relates that when the ſcale of iron, 
which had been formed either by combuſtion in 


deprived of its 


air, or by vapour of water, was placed in a veſſel 


filled with inflammable gas, and heated by the 
focus of a burning lens, the calx was revived, . re- 
_ duced in weight from 114 grains to g grains, and 


rendered perfect iron; while the bulk of the inflam- |. 
mable gas was much diminiſhed, and a quantity of | 


water condenſed on the ſides of the veſſel *. This 
experiment is alſo explained by each party, ac- 
cording to their reſpective ſyſtems. 

Ihe phlogiſtians ſay, that the inflammable 


gas, or phlogiſton contained in it is abſorbed by 


the calx of iron, forming the revived metal, while 
the water, which enters imo the compoſition of 


the ſcale, is expelled, and reſumes its proper ap- 


| pearance, | 
The antiphlogiſtians pretend that the inflam- 
mable gas unites with the pure air of the calx, 
and that tlieſe two elaſtic fluids form, by their 
union, water, which then appears; while the 
metal, deprived of its calcining principle, air, re- 
covers its metallic properties. 3 


0 „ 


But, upon conſidering the explanations men- 


tioned of ilie revival of the ſcale by inflammable 


gas, they ſeem, in each ſyſtem, to involve a con- 


tradiction to the principles of the explanations 


before given of the formation of this ſcale. For, 


to begin with the antiphlogiſtians : in the calcin- 


ing experiment, the affinity of the pure air io the 


iron muſt be greater than its affinity io the in- 


* Pr. VI. 80. 85. 126. 
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flammable gas; whereas in the revival, it appears | 
to be leſs. The French academicians, who have 
added notes to Mr. Kirwan's Eſſay on Phlogiſton, 
endeavour to evade this inconſiſtency, by obſerv- 
ing that iron is capable of different degrees of 


calcination, that is, of, uniting with different pro- 


portions of pure air; and by alledging that the 
revival by means of inflammable gas can only be 
performed upon the more perſed calxes of iron, 


which however are not completely revived by the 


operation, but reduced only to the flate of the 
more imperfect calxes, as of the ſcale or ethiops. 
They further obſerve, that the compariſon of the 
ſtrength of the affinities of bodies ought always to 


be conſidered relatively to the proportions of the 


ſubſtances employed. Thus the affinity of iron 
to ſuch a proportion of pure air as is ſufficient io 


form this metal into a. black calx or ſcale, is 


ſtronger than its affinity to a ſo much greater pro- 
portion of air as is required: to form ruſt, or the 
red, yellow, and other more perfect calxes of 


iron; and therefore it happens, that inflammable 


gas can deprive the Jatter calxes of ſuch a portion 
of their pure air, as may reduce them to the ſtate 
of ſcale or black calx; but. is not capable of ef- 
fecting a further revival. The general principle 
on which this reaſoning. is founded, that the 
firength of affinities varies with the different pro- 
portions, in which bodies combine, is not to be 


controverted ; but the facts and circumſtances of 


the experiments, as they have been deſcribed by 


Dr. Prieſtley, do not admit of its application in 


the preſent caſe, For, it is not ruſt and the more 
per feft calxes which are ſaid to have been the ſub- 
jects of the -reviving experiments, but the black 
calx, vr ſcate itfelF, ſuch as is formed either by the 
ſuddengombuſtion of iron in pure or common 
air, or by the vapour of water paſſing over the 


metal made red-hor, (See Pr. VI. p. 80, and 126.) 


Dr. Prieſtley further aſſures me, that he has lately 
verified his former reſults, by throwing the focus 


| of a lens on the ſcale of iron which had been formed 


by vapour of water, and which was placed in a 
veſſel filled with inflammable gas; and that the revi- 


val was accompanied with the uſual indications, 


namely, a diminution of the weight of the iron, 
an encreaſed ſolubility in acids, a metallic appear- 
ance, an abſorption of inflammable gas, and a pro- 
duction of water. ig, 
A ſimilar inconſiſtency attends the explanation 
given by ſome of the phlogiſiians. For as, ac- 
cording to their theory, the ſcale is formed by the 
water expelling the phlogiſton of the iron and 
uniting with the. dephlogiſticated metal, the 
affinity of this metal to water muſt be greater 
than 1s affinity to phlogiſton : whereas in the re- 
vival, theſe affinities ſeem to be reverſed, the phlo- 
giflon uniting with the metal, and expelling the 
water. - n . - 
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The formation of the ſcale by means of water, | 
accompanied with the expulſion of inflammable 


gas; and its ſubſequent revival by means of the ſame 


gas, both in the ſame degree of heat, are facts, 
apparently ſo contrary,” that it does not ſeem | 


poſſible to reconcile them by any ſyſtem, ill 


vered, which occurs in one of the operations, 
and not in the other, and which is capable of 


altering the affinities, ſo. as to produce the di- 


ſome ſuch circumſtance muſt exiſtf,  _ 
Beſides the above mentioned inconſiſtency, 
which ſeems to be common to both ſyſtems, each 
explanation is ſubject to its particular difficulties, 


| That of che antiphlogiſtians reſts ſolely on the hy- 
potheſis of the compoſition of water, the only ar- 
gument for which is the total converſion of a mix- 


ture of pure air and inflammable gas into water 


verſity in the reſults, which has been obſerved | 
actually to take place, and it ſeems neceſſary that 


4 POT 


by burning, which argument is annulled by the 
experiments above mentioned, ſhewing the forma- 


tion of nitrous acid in that operation. The ex- 
planation of the phlogiſtians, ſeems to labour 


under this difficulty, that calxes or ſcales of iron, 


ſaid to be perfectly ſimilar, are produced by the 


action either of air, or of water; and that in 


both caſes, the fluid applied is abſorbed; at the 
augmentation of weight ſhews. The particulars 
which have been related of theſe experiments do 


not give any ground for ſuppoling that either the | 
air or the water is decompoſed. If the phlogiſ- 


tians ſhould alledge, that the calcination in both 
caſes is owing to water, which in one inflance, is 


directly applied, and in the other, is abſorbed | 


from the. air, which like all other elaſtic fluids, 


is known to contain abundance of this liquid; 


while the truly aerial or vital part of the. air is 
converted with the phlogiſton of the iron into 
fixed air; it may be ohjected that the quantity of 
fixed air which appears on heating iron in pure 
air , is ſo ſmall, that it is by no means propor- 
tional to the quantity of the ſuppoſed materials, 
namely, the pure air employed, and the inflam- 
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mable gas, the quantity of which, when it is ex- 


tricated from iron, by means of water, is affirmed 


tion of the metal in acids. 


io be greater than the quantity obtained by ſolu- 


*The only difference which occurs, in reflecting 
upon theſe two experiments, is that in the calcination, 
but -not in the revival, a large quantity of vapour of 
water is continually paſſing over the heated iron, beſides 
that portion, which is actually abforbed by the metal, 
or which is employed in the formation of the inflammable 
gas. Whether this circumſtance can have any effect on 
the affinities, muſt be left to future inquiry. 
I In Dr. b 5 
pure air, the bulk 


s experiment of burning iron in 
hxed air produced was to that of 


dhe pure air employed, only as 13 to 700; the reſiduous 
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Beſides, the-formation of fixed air in calcining 


iron may be imputed to the, charcoal or plum- 
| bago in that metal: and, in other inſtances of 
metallic calcination by means of pure air, no 
fixed air appears. Mr. Lavoifier has repeated 
| carefully an experiment of heating a mixture of 
ſome circumſtance, hitherto. unnoticed, be diſco- 


iron and precipitate per ſe, in which fixed air had 


been ſaid to be produced, and he ſays that he hag 
aſcertained, that when the metallic matters em- 


ployed are very pure, no fixed air is producedf, 
The ſame reſult alſo occurred to Mr. Kiruan d. 
Another experiment of Dr. Prieſiley's (VI. p. 
109) deſerves particular notice. He mixed ſcales 
of iron with perfectly dry charcoal, and by diſ- 


tillation of the mixture, obtained abundance of 
fixed air and heavy inflammable gas, which by 
deflagration with pure air, yielded a large pro- 


portion of fixed air. Dr. Prie/tley draws an in- 
ference which he thinks is deciſive againſt the an- 


tiphlogiſtic theory from this experiment, that in 
chis inſtance, an inflammable gas is produced co- 
piouſly from ſubſtances, that according to that 


theory contain no water, which fluid is in their 


opinion the ſole ſource of this gas. I cannot ſee 


how this objection can be evaded upon their. ſu 


poſition that the ſcale of iron confifls of nothing 


but the vital or oxygenous part of air united with 


the metal. But a fimilar objection may be urged 


againſt the hy potheſis, that water only is abſorbed 
by the iron in the formation of the ſcale; for we 
ſhall then be equally at a loſs io account for the 
production of the fixed air in the experiment, as it 
ſeems to be clearly proved that pure air is one of 
the elements of 5 gas, and muſt concur along 
with the charcoal in its formation. Hence it ap- 


pears neceſſary to admit both water and air into 
the compoſition of the ſcale, as I have propoled 
above, p. 125. According to this hypotheſis, the 


ſcale in the above mentioned experiment may be 


| ſaid to be revived by the phlogiſton of the char- 


coal, while the water and air, which entered into 


the compolition of the ſcale, a& upon the heated 
charcoal, and uniting therewith, form inflamma- 


ble gas and fixed air. 


Although I am far from thinking that a com- 
plete theory can be given of the formation and 


revival of the ſcale of iron, till further obſerva- 


tions have been made, I will nevertheleſs add 


ie, Saen ie this dd partion of fined air that it n- 


tained, did not ſeem to be altered, and therefore there 


is every reaſon to believe that this operation conſiſts in 


the mere and total abſorption of air by the iron, with» 
out any diſengagement 'of phlogiſton from the metal; 


or any change on the air employed. In this procels, 


/ 


the water contained in the air is alſo abſorbed by the 
iron, for it did not appear, Pr. VI. 74. 18 


t Mern. {ur la precipitation des ſubſtances metalli- | 


ues; Paris Mcm. 1782. p. 512. | 
5 $ Journ. de Fhyf, Aout, 1705. Ns Fe 
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other ſubſlances combine at the ſame time with 


enters into the compound is leſs, that extrication | 


| ſorpiion of this fluid, which unites totally with 


common marine acid; and the acid of nitre 


— 


air of the acid, either appears as inflammable gas, | 
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ſome remarks on the ſubject, which may perhaps 
facilitate the ſolution. — 5 
There ſeems to be a conſiderable analogy be- 
tween the calcination and ſolution of metals, 1. 
In both operations, the concurrence of pure air is 
neceſſary, as Mr. Lavoifier, in particular, has happily 
explained and illuſtrated, greatly to the ad- 
vancement and preciſion of our knowledge in 
chemiſtry, 2. When the pure air is copiouſly 
applied, the phlogiſton of metals is not extricated, 
but ſeems to combine with the air ; whereas, when 
the quantity of air is leſs in proportion, or when 


* * 


the metal, by which the proportion of air that 


takes place, Thus, when iron or zinc are burnt 
in pure air, nothing ſeems to happen but an ab- 


the metal and its phlogiſton. Thus alſo, when 
theſe metals are diſſolved in the nitrous or de- 
phlogiſticated marine acids, no inflammable gas is 


expelled; and, in this caſe, the phlogiſton of the | 


metal ſeems to combine and remain united with 
the pure air with which theſe acids abound. The. 
acids are however decompoſed, by this ſubſtrac- 
tion of a portion of their pure air; the dephlo- 

giſticated marine acid is changed into the 


emits a portion of its nitrous gas. But when acids 
containing a leſs proportion of pure air are uſed 
for the ſolution, as the vitriolic and marine, then 
the phlogiſton of the metal, unſaturated by the 


or is abſorbed by the uncombined portion of the 
acid, which it phlogiſticates. Acids that are con- 
centrated are much more capable of abſorbing and 
retaining a ſuperabundant quantity of phlogiſton 
than when they are dilute; the water ſeeming. 
either to leſſen the attractive force of the acid by 
11s own combination with it, or to refuſe union 
with the inflammable matter. Hence, the dilate 
acids, diſſolving iron or zinc, yield inflammable 
gas, while the concentrated vitriolic acid is 
changed by its abſorption of the phlogiſton of 
the metal into volatile vitriolic acid, and the con- 
centrated marine acid into marine acid gas. 
That concentrateg acids are much more cap- 


i 


difference of the reſults, when the vitriolic acid 


. employed in the ſolution is concentrated or dilute, 


3. When zinc and iron combine with other ſub- 
ſtances than acids, their ſuperabundant portion 
of phlogiſton is expelled allo in form of inflam- 
mable gas. This happens to zinc when diſſolved 


by cauſtic alkaline hquors, or by, dry cauſtic 


alkali, According to theſe analogies, we may 
conceive why iron burnt in air, yields no inflam- 


| mable gas, its phlogiſton being united with the 


air; while the ſame metal expoſed to water with 
or without heat, gives a large quantity of this gas; 
the water which combines with the iron together 
with the air, in the formation of martial ethiops, 
or of ſcale of iron, not admitting the whole pro- 
portion of the phlogiſion contained in this metal 
to remain in this new combination. 

4. In no inſtance perhaps does ſolution more 
reſemble calcination, than in thoſe caſes where 
metals are diſſolved very flowly, and merely by 
the help of a {low abſorption of pure air from the 
atmoſphere. Such are the ſolutions. of copper in 
volatile alkali, and in vegetable acids, Several 
ſolutions are thus. performed in the temperature 
of the atmoſphere, which would not take place in 
a greater degree of heat. The temperature alſo 
greatly affetts calcinations. The quantity of pure 
air abſorbed depends much upon this circum- 
Rance, and in general, the more perfect calcina- 
tions are performed with the lower degrees of heat. 


Ruſt of iron contains a much larger proportion 


of pure air than iron burnt in ſtrong heats; and 
when ruſt or other of the more perfect calxes of 
iron are expvled to the action of fire, a part of 
their air is expelled; and they are rendered black, 
and often magnetic, and give indications of 
ſome approximation to metalliſation. A certain 


degree of heat is required for the preparation of 


litharge, and the ſubſequent application of an in- 
ferior and determinate degree of heat is neceſſary 
for the converſion of the litharge into minium, 
which is a more perfect calx, and more fully ſatu- 


rated with pure air. The additional portion of 


air which the minium acquires and retains may 
be eaſily expelled from it, by applying a heat 


| greater than that which had been employed in its 


preparation, and the minium will then be re- 


able of retaining phlogiſton than thoſe which are | ſtored to the ſtate of litharge. Manganeſe alſo 
diluted, appears from the following experiment. | loſes by heat its ſuperabundant portion of air. 


Let oil of vitriol be impregnated with nitrous gas 
or nitrous vapour. This impregnation it will 
retain without fumes, and will even bear a con- 


The calxes of mercury, and of the per ſed metals, 


yield the whole of their air, when expoſed to 


heat, and are reſtored to their metallic ſtate, 


ſiderable heat without ſeparation. But upon ad- Upon the foundation of this experiment, laid by 
dition of water, the nitrous gas will inſtantly | Mr. Bayen, has Mr. Lauoiſier conſtructed his an- 


eſcape. Allo, vitriolic acid when it is concen- 
trated, but not when dilute, is capable of abſorb- 
ing inflammable gas, and it is thereby changed 

into volatile vitriolic acid. This fact ſeems to 


prove the explanation, which 1 have given, of the 


tiphlogiſtic ſyſtem, But, admitting the facts as 
lated, which howeyer are conteſted with regard 
to the totality of the revival, the reſult of the 
experiment may indeed be applied to refute 
Staul's antient, and now antiquated notion, that 

| . calcination 
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calcination conſiſts merely in the deprivation of 


the phlog iſton of metals, but it does not tend in 
any degree to diſprove the exiſtence of that prin- 
ciple, or to ſhew any inconſiſtency in the opinion 
of its being a conſtituent part of even theſe more 
perfect metals. The experiment can only prove 
that theſe metals are capable of uniting totall 


with pure air in a certain degree of heat, and of 
being again deprived of this air in a higher tem- 


perature: but it teaches nothing concerning the 


conſtitution of the metals, whether they be ſim- 


ple bodies, or compounded of metallic baſes 


united with phlogiſton. The principal inference 
that ſeems to be deducible from this vie nr | 


is, that if other reaſons give probability to the opi- 
nion of phlogiſton being a conſtituent principle 
in theſe metals, this principle muſt be ſo much 
more completely combined and faturated with the 
metallic baſes, in theſe than in the imperfect me- 


- tals, that it is not liable to be ſeparated by heat or 


acids; and that it attracts the air ſo weakly. that a 
temperature a little higher than is neceſſary for the 


calcination, is able to expel the air, and conſe- 
quently to revive the metal: whereas in the im- 


perfect metals, the metallic baſes ſeem to com- 
bine ſo weakly with the phlogiſton, that a cer- 


tain quantity of it may be ſeparated from them 


by almoſt any ſubſtance capable of uniting with 


them; and the air alſo ſeems to form ſo ſtrong 


an union with theſe metals, as not to be ſeparated. 


by heat, but ſolely by application of ſome ſub- 
ſtance which has a ſtronger affinity to the com- 


bined air than the metal has. 


It appears then that there are two kinds of me- 
tallic ſolution; one in which the air fo abounds 


as to enable the acid to diſſolve the metal totally, 
and without ſeparation of its phlogiſton. To 
this claſs belong ſolutions by nitrous and de- 


phblogiſticated marine acids, and alſo by other 


acids when the ſolution is accompliſhed by long 


The ſecond kind is, where there not being a 
ſufficient proportion of pure air io unite with a} 
the phlogiſton of the metal. a part of this principle 


7 is ſeparated from the diſſolved metal. Of this 
kind there are two modes or forts; the firſt, in 


which the phlogiſton is abſorbed by the uncom- 
bined concentrated acid, by which the acid ac- 
quires a phlogiſticated character. Such are the ſo- 
lutions of metals in concentrated vitriolic and ma- 
fine Actos. Eh 1 

The other mode is, when the ſame acids being by 
dilution rendered incapable of abſorbing the dif- 
engaged phlogiſton, this principle is allowed to 


eſcape in the form of inflammable gas. | 
lsa the ſame manner alſo there are Wo analogous 


kinds of calcination, One, in which the pure 
air is ſo copiouſly abſorbed as to unite with all 


. 


\ 


ö 


the phlogiſton of the metal, and the ocher, in 


which it is either ſo ſmall in quantity, or ſo com- 
bined with water or other ſubſtance, as to be in- 
capable of this complete union, and accordingly 


form of gas. Of the firſt kind may be conceived 
the calcination of mercury by air, and the ſud- 
den combullion of iron in pure air; and of the 
latter kind, the ethiops of iron formed by water, 


< 


Thus the exiſtence of phlogiſton may be re- 
The antiphlogiſtans have adopted a very dif- 


the compoſition of water. Mr. de la Place has 
given a very ingenious theory of the production 
of inflammable gas in the ſolutions of iron and 
zinc in dilute vitriolic and marine acids. He 
maintains that this gas proceeds neither from the 


| is decompoſed, its pure air uniting with the me- 
tal, and its inflammable gas being ſet at liberty. 
He inſers that the acid is not decompoſed, from 
an experiment of Mr. Lavoiſier, in which he ob- 
tained, by adding fixed alkali to a ſolution of iron 
in vitriolic acid, as much, vitriolated tartar, as 
he could have obtained by ſaturating a quantit 
of uncombined vitriolic acid equal to that Chick 


a portion of the phlogiſton is expelled in the 


without heat, or the ſcale formed by water, with heat. 


conciled and adapted to the modern diſcoveries. 9.3 


metal nor from the acid, but from the water, which 


32. 
Mr. de la 
Place's 


ferent explanation of the phenomena of the ſolu- theory of 
tion of metals, founded chiefly on the doctrine of the produc. 


tion of in- 
flammable 
as in me- 
tallic ſolu- 
tions. 


had been employed in the martial ſolution. He 


alledges that this gas cannot proceed from the 
metal. otherwiſe it would alſo occur upon ſolu- 
tion with nitrous acid. In.the explanation which 
I have given, I have concurred with Mr. de la 
Place, in ſuppoling that in the ſolution by nitrous 
acid, no inflammable gas is produced, but that 
the acid itſelf is decompoſed, its nitrous gas 


Certainly no explanation can be more congruous 


with all the principles which J have delivered in 


the above article, than this ſuppoſition of the 
union of the phlogiſton of the metal with air, 
| whenever this can be applied in ſufhcient quan- 
tity and purity, as it may by the nitrous and de- 
phlogiſticated marine acids, 
Mr. de la Place attributes the ſolution of iron 
in concentrated vitriolic -acid to the air which 
this metal takes from the acid; which is thereby 
decompoſed or deprived of one of its principles, 
while the other, which is ſulphur, either appears, 
in ſubſtance, if the acid is very concentrated; or, 
diſſolved in the acid forming ſulphurcous or vola- 
tile vitriolic acid, when the vitriolic acid employed 
is only moderately concentrated. Bnt when he 
explains the ſolution by means of a dilute viiriolic 
acid, he quits his idea of the decompoſition of the 
acid, and atiributes the phenomena of che ſolution 
| to the decompoſition of the water, with which the 
| = e ee leid 


eſcaping, while its pure air unites with the entire 
metal, and thereby contributes to the ſolution. 


trous acids are employed? and why 
eaſe is not the water decompoſed inſtead of the 
acid? As to the reaſon aſſigned, why water is 
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acid is diluted; the pure air of the water contri- | 


buting to the ſolution, while its other conſtituent 
part, the inflammable gas is extricated : And the 
reaſon which he aſſigns why at one time the acid, 


and at another time the water is decompoſed, 


is, that when the acid is dilute, it contains diſen- 
gaged water, which is then more eaſily decom- 
poſed than the acid; but that when the acid is 
concentrated, there is diſengaged acid in the li- 


quor, which then becomes more capable of de- 


compolition than the water that is already ſaturated 
with acid. But beſides what has already been 
faid concerning the invalidity of the doctrine of the 
compoſition of water, it muſt be allowed that its 
application in this caſe, as well as the reaſons 


aſſigned for the decompoſition of the acid at one 


time, and of the water at another, are very hypo- 


* 


thetical. It may alſo be aſked, why does not the 


ſame diverlity of the phenomena of the ſolution 


occur when concentrated, and when dilute ni- 
in the latter 


decompoſed when the acid is diluted, inſtead of 
the acid itſelf, viz. ** that there is in that diluted 
« acid, ſome diſengaged water,” I even doubt 
whether this polition of the exiſtence of diſen- 


gaged water in that acid will be found conſiſtent | 


with the accuſtomed accuracy of that excellent 
mathematician, For, when concentrated vitriolic 
acid is brought by gradual additions -of water till 


it is capable of furniſhing abundance of inflam- 
mable gas by ſolution of iron, it will be found, 


on examination, ſtill unſaturated with water; for, 


upon further dilution with this liquid, heaf will 


ſtill be generated, and the denſity of the mixture 
will be greater than the intermediate denſity of 


the component liquors; both which circum- | 


ſtances ſhew that iron may be diſſolved, and in- 


flammable gas. extricated, in an acid, in which 


the dilution. has not been carried ſo far as to con- 
tain ſuperabundant or diſengaged water.. 
The difference then between the reſults when the 


in its well known capacity of a diluent liquid; 
without having recourſe to an hypotheſis, which 
places this fluid in a character ſo oppoſite to that 
which the experience of mankind has aſſigned to 
it; an hypotheſis, which repreſents water as cap 
able of performing the ſame action on metals, as 
acids are known to do, and even in preference to 
a preſent acid; and which ſuppoſes it to conſiſt of 
the ſame kind of conſtituent parts, as acids are 
compounded of, namely, an inflammable matter 
united with pure air. Yet, excepting this one in- 
lance of the ſolution of metals, in which water is 
fuppoſed to act, as acids generally do (without 


tlie leaſt neceſſity. for this ſuppoluion, as an acid 


vitriolic acid is concentrated, and when it is di- 
lute, is eaſily explicable from the effects of water, 


** 


| 


— 


is here preſent to do its own proper buſineſs) not 


the ſmalleſt reſemblance can be traced between the 


properties of water and of acids. Thus although, 
water diſſolves alkalis and calcareous earths, yet 
it ſhews, in its action upon theſe ſubſtances, no- 
thing of that property which is common to acids, 
and which is moſt analogous to the ſolution of 
metals by means of. acids, namely, the power of 


neutralizing them, or of altering their alkaline cha- 


racter. 


* 


Iallly, Mr. de Ia Place's theory is liable to two 
powerſul objections, which I believe have never 
been ſatisfactorily anſwered. 1. Mr. de Laſſone 


has obtained inflammable gas from a mixture of 


ſubſtances containing no water, namely filings of 


zinc and cauſlic alkali. 2. Mr. de la Metherie, 


from an experiment purpolely made, the particu- | 
lars of which he relates“, 


| found, tbat in the ſolu- 
tion of iron by dilute vitriolic acid, the acid does 


actually ſuffer a loſs, and is not, after the ſolution, 
capable of ſaturating, nearly ſo much alkali as the 


ſame quantity of diſengaged acid could do. This 
reſult is contrary 
which laſt, Mr. de la Place has founded his theory; 
and it ſhews, that it is ſome part of the acid, and 


not the pure air of the water, which adheres to 


the precipitated iron. 
From what has been ſaid on the formation of 


the ſcale of iron by air and by water, and of its Gonclufi 


ſubſequent revival by inflammable gas, it is evi- 
dent, that more obſervations of the circumſtances 
attending the experiments are wanting to enable 


us to give a diſtint and confiſtent explanation 
I have ſhewn that the reaſons 


upon any ſyſtem, 
which the French academicians}, who have com- 
mented upon Mr. Kirwan's Eſſay on Phlogiſton, 
have aſſigned for the apparent contradiction be- 
tween the reſults of the experiments of calcining 
iron by water, and of reviving it by inflammable 


gas, do not accord with the facts and circum- + 
ſtances of the experiments as repreſented by Dr. 
| Priefiley. But in animadverting upon that part 


of this excellent commentary, which I have juſt had 
the pleaſure of peruſing, and which has occaſioned: 
this addition to the article nitrous acid, I cannot 
but do the juſtice to the celebrated authors, nat on] 


to applaud their plan, which is the beſt poſſible for 
bringing conteſted queſtions to a deciſion, but alſo 


the ability, preciſion, and ingenuity diſplayed in 


the execution. I muſt however beg leave to diſſent 


[rom the tranſlator, who in his preface, alledges- 


that if all Mr, Kirwan's objections to the theory = 
« of the French chemiſts be refuted, no ſolid ob- 
+ jections can be made.” And he relates, that 


© it was principally this conſideration which gave 


| * Metherie ſur les airs. - 2d Edition Vol. 1: p. 192. | 
+ Meſſrs. Morveau, Lavoiſier, Berthollet, and t ourcrot, 
phlogilton- 


to that of Mr. Lavoifier, upon 


on 


1 
| 
| 
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| Phlogiſton will not admit, that their dofrine 5s 
Oyerturned ; even if theſe objections to the op- 


Polite theory were refuted. They may be fully 


ſenſible of the ability with which Mr. Kirwan 
has defended the common cauſe, and attacked 


their opponents; yet they have never con- 
ſented to riſk this cauſe with the fate of any 
ſingle champion, nor can they accede to this idea 
of the perſonification of phlogiſton. They have 
never concerted and agreed upon one general 
ſyſtem, but concur only in a ſingle point, namely, 


antagoniſts, aſſembled under one banner, like a 


well diſciplined army, capable of making a joint 


effort; but they rather reſemble irregular troops, 


| fighting with various arms and deſultory attacks, 
and not unfrequently claſhing with each other, 
In ſhort, to quit the metaphor, Mr. Kirwan has 


formed a. ſyſtem, in which he has incorporated 


the doctrine of phlogiſton with that of the com- 


poſition of water, and with ſome peculiar theories 
of his own reſpecting the formation of fixed air, 
and this fluid being the univerſal principle of 


| acidity. Since the publication of that work (of 


the merit of which a more favourable teſtimony 
cannot be given, than the notice paid to it by the 


French academicians) new experiments have been 
made, and it is poſhble that the author may here- 


after reviſe his ſyſtem. Mr. de la Metherie, and other 
patrons of the doctrine of phlogiſton, have never 
admitted the theory of the compoſition of water, 


and therefore their objections to the antiphlogiſtic 


ſyſtem muſt ſtand. upon different foundations. 
Thus, alſo the arguments which I have employed 
in the above article, in favour of the exiſtence of 


validate the theory of the compoſition of water, 
which is undoubtedly the corner ſtone of the an- 


tiphlogiſtic ſyſtem. Theſe experiments ſhew that 


not merely water, but alſo nitrous acid is pro- 
duced by combining pure air with inflammable 
gas; and I have inferred that if this acid is ob- 
tained with inflammable gaſes procured from dif- 
ferent ſubſtances, as 1s probable, then, as the 
ſame pure air combining with any of theſe in- 
flammable gaſes, produces the ſame compound, 


nitrous acid, theſe fluids muſt contain one com- 


mon principle, or phlog iſton. 
However ſucceſsfully then theſe gentlemen may 
imagine they have combated Mr, Kirwan's objec- 


tions io their theory, (of which he will probably 


hereaſter enable us to form a better judgment) the 
victory is not yet gained, and the triumph at pre- 
ſent would be premature. | 


Poſſibly the concluſions drawn from the late ex- 


periments, reſpeding the ſormation of nitrous 

acid may be conteſted, and the acid obtained may 

be aſcribed to ſome phlogMicated air, with which 
| 1 5 


the exiſtence of a common principle of inflam- | 
- mability; nor have they, like their celebrated 


i. 
* 


_—_—— 


* 


* 
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| the dephlogiſticated airs eniployed may have been 


debaſed. Dr. Priz/lley has, ip a third paper; on 


this fubje, preferred to the Royal Society, given 


his reaſons, why the acid cannot be afctibed to 


this ſource; and he proves by experiments, that 


the addition of phlogiſticated air, inflead' of en- 


creaſing, does aQually diminiſh the quantity of 
acid obtained ; probably by occupying the ſpace 
of the other more effectual fluids, Beſides, as 
be juſtly remarks, the poſſibility of obtaining ni- 


trons acid from phlogiſticated air by a momentary | 
combuſtion has never been proved or rendered 


probable; for, in Mr. Cavendiſh's celebrated ex- 
periment, the electric ſpark was applied during 
ſeveral days, and even weeks. Therefore I ſee no 


mode by which facts ſo ſrequemily confirmed, can 
be ſet aſide; nor, can I doubt, that when the an- 
tiphlogiſtic French Academicians, to whom mo- 
dern chemiftry already owes ſo much of its ad- 


vancement, ſhall repeat the ſame experiments 
with the requiſite attentions, their reſults will con- 
firm thoſe of our illuſtrious countryman. (Af) 


3 
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The ſubſtance, to which Bergman has given the 


name of perlated acid, and to which he has aſſigned Hitory of 
a peculiar place among the claſs of acids, and a theperlatei 
column in his table of affinities, does not ſeem Jatt, wy 
likely long to enjoy this diſtinction; Meſſrs. of" 


acid. 


Klaproth and Scheele having ſeparately diſcovered 
that it is only the phoſphoric acid, united with a 


certain quantity of mineral fixed alkali, but not 
| enough to produce a neutral ſaturation. 
phlogiſton, are drawn from experiments that in- 


| Margraaf has ſhewn that, by a flow evaporation 
of | urine, a ſalt cryſtallizes, to which the names 


have been given of fuſible ſalt, microcoſmic ſalt, 
and eſſential or native ſalt of urine, which being 
melted with charcoal, yzelds phoſphorus; and 
that, upon a ſecond evaporation of the liquid, 


another ſalt is formed, which he imagined did 
not contain phoſphoric acid, becauſe it did not 


by the ſame treatment, yield phoſphorus. The 


latter ſalt was more particularly deſcribed by 
Haupt in the year 1740, under the name of fal 
mirable perlatum. It has been conſidered by many 


| chemifts as a Glauber's ſalt, commonly called al 
| mirable, and the epithet perlatum, was added from 

its ſemi-opake pearly appearance, after it has been 
_ melted by the blow-pipe, 


Mr. Prouft pretends to have diſcovered in this 
perlated ſalt, a new ſubſtance ſimilar to ſedative 


falt, and that the ſame ſubſtance is alſo contained 


in the microcoſmic ſalt, and in the phoſphoric 
acid of bones; but is different from phoſphoric 
acid. Mr. Bergman gave to this ſubllance the 


name of perlated acid. 


The 


— . - 


5. 2. The proceſs for obtaining this acid ſubſtance, 
Proce/s or is by digeſting the perlated ſalt in diſtilled vinegar, 
IE berlad and allowing a cryſtallization to take place. Then 

4, by adding alkohol to the lixivium, a thick liquor 

is precipitated, which being waſhed firſt in ſpirit 
of wine, and afterwards diſſolved in diſtilled wa- 
ter, gives the perlated acid. © 

Mr. 'Klaproth ſhews the exiſtence of the phoſ- 


Klaproth's phoric acid in the perlated ſalt, by decompound- 


exyert- ing this ſalt ding to it a ſolution of ni r 
ments prov 1 by adding to it a ſolution of nitrous o 


ine tie iden- Of marine ſalis with calcareous baſes. In this caſe, 


ih of the the nitrous or marine acid unites with the mine- 
perlated ral alkali, which is the baſis of the perlated ſalt; 


N ory while the phoſphoric acid combining with the 
e * 
RT: with charcoal and expoſed to heat, gives a fine 


phoſphoric flame; and from which, the phoſpho- 


Tic acid may be obtained, by adding vuriolic acid, 
which unites with the earthy baſis and leaves the 
phoſphoric acid diſengages. | | 
Conſtituent He further ſhews that by ſaturating phoſphoric 
parts of the acid with mineral alkali, a falt is made ſimilar to 


perlated the perlated ſalt, and that by adding more phoſ- 
4175 _ — acid, Mr. Prouſt's perlated acid is pro- 
microcoſ- duced: Again, that by adding to this latter mix- 
nic ſalt. ture ſome volatile alkali, the microcoſmic ſalt is 

formed; and 8 that by applying heat to the 


microcoſmic ſalt, by which its volatile alkali may 
de expelled, that ſalt is changed to the perlated 


alt. ( Klaproth on the per lated ſalt, in Crell's Annal. 


St. 3. 1785.) . | 


Mr. Scheele, not knowing Mr. Klaproth's expe- 
riments, examined the perlated matter, and came 
to the ſame concluſions. He diſcovered the pre- 

| ſence of phoſphoric acid by adding the perlated 


matter to ſolutions of iron, by which he preci- 
pitated this metal in its ſlate of combination with 
hoſphoric acid; and to a ſolution of mercur 
Int nitrous acid, by which he obtained a phoſpho- 


* Mr. Bertholet has given a method of determining 
the ＋ of this acid in urine, by means of lime 
water, which unites with, and precipitates the phoſphoric 
acid; and has given ſome valuable obſervations which 
incline him to believe that the quantity of this acid 
varies according to the ſtate of health, eſpecially in per- 
ſons ſubje& to gout and rheumatiſm. He affirms that 


the urine of people labouring under theſe diſeafes con- 


tains habitually a good deal leſs phoſphoric acid than 
that of perſons in good health ; bat that during a fit of 
the gout, the urine of theſe people contains much more 
acid than it commonly does, although not more than 
that of robuſt men. By purſuing theſe obſervations on 
the urine of a man ſubject to the gour, he was able, 
from examination of this fluid, to diſtinguiſh by the 
quantity of acid, whether he had a fit of the gout or 
not. He conjectures that in perſons gouty and rheu- 
matic, the phoſphoric acid does not eyacuate itſelf ſo 


. 


calcareous earth forms a ſalt, which being mixed 


ric mercury, which being treated with charcoal, 


yielded phoſphorus. Alſo, by boiling the per- 


- "0 
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lated matter with lime and water, the earth 
united with the phoſphoric acid, and he obtained 
a ſolution of diſengaged mineral fixed alkali, 
Scheele in Crell Annal. St. XI. 755 „ 
It appears chen that perlated ſalt is » compound 
of phoſphoric acid and mineral alkali, that a 
larger proportion of phoſphoric acid changes that 
ſalt into the ſubſtance called perlated acid; that 
microcoſmic ſalt conſiſts of phoſphoric! acid com- 
bined partly with mineral alkali, and partly with 
volatile alkali; that the phoſphoric acid combines 
too firmly with the mineral alkali to admit of the 
formation of phoſphorus, by treating the per- 
lated falt with inflammable matter; and that 
therefore only that part of the phoſphoric acid in 
the microcoſmic ſalt, which is united with vola- 
tile alkali, is capable of being converted into 
phoſphorus, the volatile alkali being eaſily ex- 
pelled by heat, and the acid being thus left dif 
engaged and fit for union with inflammable mat- 


ter. (47) 5 
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This acid derives its name from its having been 
firſt obtained by the combuſtion of the ſubſtance 
called phoſphorus, a og 

'The phoſphoric acid was formerly thought pe- 
covered to exift alſo in vegetables, and more lately 
in ſome minerals. OP | 

Probably there is no part of animal bodies free 
from this acid. .It has been obſerved particularly 
to exiſt in urine, united partly with mineral fixed 
alkali,” partly with volatile alkali, and partly 
with calcareous earth. Meſſrs. Scheele and Ber- 


y | tholet have obſerved that it alſo exiſts in this animal 


fluid in a diſengaged ſtate, and that it betrays 
its preſence in recent urine by its effect on the 


| colour of litmus “. 


well by urine, as in healthy people, but is accumulated, 
and produces an irritation, from which ariſes a re- action 
of the organs of life, or effort of nature, by which it 
is partly repelled to the extremities,” and partly evacu- 
ated by the urine; but this acid is found combined with 
more or leſs calcareous earth, and animal ſubſtance, ſo 
that ſometimes it is depoſited in forms reſembling bon 
ſubſtances, ſuch are gouty ſtones which have been conſi- 
dered as being ſimilar to chalk, - Is it not, (ſays he) 
this acid which ſpreads into the cellular membrane and 
produces catarrhs, or, when thrown on the intercoſtal 
„ nerves, produces pleuriſies? Is it not a principle of ir- 
„ ritation which troubles the animal economy, when the 
« urine is watery and pale, either in fevers or in ner- 
„ vous diſeaſes? It appears that we may ſubſtitute 
„ this acid, the exiſtence of which is not doubted, to 


| ** thoſe imaginary acrimonies, to which diſeaſes have 


„ been imputed,” . 
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culiar to animal ſub/tances ; but it has been diſ- Origin 2 
the phoj= 


if 
i, 


vegetable kingdom; and has been able to obtain 


 Weſtrumb affirms that he has obtained this acid 


to which he added ſome ſal ammoniac. The lixi- 


fiſting of phoſphoric acid combined with calca- 


each of them, phoſphoric acid, and acid of ſorrel. 
To diſcover the phoſphoric acid in theſe plants, 


— ' = ⏑ Irroege nns = — — m— 
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rious earths contained in burnt or putrified ve- 
getables, an earth reſembling the earth of bones, 
which is known to contain phoſphoric acid 2. 


Kingdom, in lead ores by Gahn *; in the marſky 


proved the exiſtence of that acid; and he ſup- 
| Poles theſe marſhy ores to be of modern date, 
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The phoſphoric acid has alſo been found in 


Blood, fleſh, fiſhes®, cheęſe t, and abundantly in 


bones, as Scheele has ſhewn. T7 - 
argraaf has proved its exiſtence alſo in the 


phoſphorus by diſtilling wheat, muſtard ſesad, and 
other vegetable matters. Meyer thinks he can 
trace the phoſphoric acid in the green reſinous 
parts of leaves}. Bertholet finds it chiefly in thoſe 
plants which yield volatile alkali by diſtillation. 


from charcoal, in the following manner: He phlo- 
giſticated a fixed alkali by melting it with charcoal, 


vium of this alkali he ſaturated with vittiolic 
acid, and added to it a ſolution of iron in ma- 


rine acid; upon which a precipitate was formed | 


conſiſting of phoſphoric acid and iron. 

By the ſame proceſs, Mr. Haſſenfratz has pro- 
cured a phoſphoric acid from potatoes, agaric, ſoot, 
charcoal, and foſſil coal; and he further. obtained 
a calcareous phoſphoric ſalt by digeſting woods in 
nitrous acid, diſtilling the ſuperfluous acid, lixi- 
viating the remainder, ſaturating the lixivium 
with fixed alkali; and laſtly, by adding lime- 
water, which produced a copious precipitate con- 


reous earthh. In a later memoir ||, the ſame 


chemiſt relates that he has examined twelve dif- | 


ferent kinds of marſiy plants, and obtained from 


he employed the ſame proceſs, by which he had 
ditcovered it in ??n tif eent | 
Bergman ſays he has obſerved among the va- 


It has lately been diſcovered in the mineral 


ores of tron, by Meyer, Stetin, and Bergman, form- 
ing with the iron, the compound called ſide- 
rite; to which they have attributed the cold-ſhort 
quality of iron; and by Klaproth, in a ſpecies of 
beril, called by Mr. Werner, apatit ; in which ſtone, 
this acid is united with calcareous ear tin. 
Mr. Haſſenf#atz attributes the phoſphoric acid 
found in matſhy ores of iron to the aquatic plants 
and animals, in which his experiments have 


* Crell's Annal, 1787, St. 2. p. 155. | HOW 
+ Scheele nov. Act. Upſ. I. & Beſch. des Berlin. Na- 
tur for. freunde III. p. 24. 5 85 - | 
Crell's Annal. 1784. St. 6. p. 521, - - Se: 
Journ, de Phyſ. Octr. 1787. 1 5 15 
Journ. de Phyſ. Octr. 1788. | 
P Bergman Anmerk. zu Scheffer. f. 172, 
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and formed by depoſition of waters, and conſe- 


quently replete with vegetable and animal matter. | 
But he never found this acid in thoſe ores which Tok 
lye in the more aucient ſtrata, as the magnetic, 


black, pytitous, hepatic, and ſpathoſe. Neverthe- 
leſs he diſcovered traces of this acid in caſt-iron, 
even in that which bad been made from theſe 


latter ores; and this he attributes to the charcoal — * 


employed in the fyſion..000 
Mr. Bowles has:deſcribed a large native -maſs of 


a phoſphoric one, of which many hills are com- 


poſed near Logroſau, a. village at Efiramadura a 
province of Sparh, - He ſays, that this ſtone is 
whitiſh, and taſteleſs, and that it gives a blue 
flame, without ſmell, when thrown on hot coals. 
Mr. Prouft further deſcribes it as a denſe. ſtone, 
not hard enough to ſtrike fire with ſteel, and ſays 


| that it appears in ſtrata, which always lye horizon- 


tally upon quartz and which are interſected with 


| veins of quartz. When this flone is ſcattered 


upon burning coals, it does not decrepitate, but 
it burns with a beautiful green light, which laſts a 
conſiderable time, and in this reſpe& it is not unlike 


the fluor-ſpar, the light of which however is more 
blue and leſs durable. This ſtone was found to 
be fuſible into a white enamel by means of the 


blow - pipe. It is ſoluble in the nitrous acid, and 
the ſolution is accompanied with heat and ſome 


efferveſcence. With the vitriolic acid it forms a 
ſelenite, while the remaining liquor is the phoſ- 


phoric acid, fimilar to that obtained by digeſting 
bones in the vitriolic acid. The ſtone then is a 


compound of phoſphoric acid and calcareous 


earth. From this inſtance, Mr. Prouft is led to 


believe, that there may be elſewhere large quan- 
tities of phoſphoric acid, in the mineral kingdom, 
| which may hereafter be diſcovered FF. This acid 
is alſo ſaid to have been found in gypſumtt.  : 

The diſcovery. of phoſphorus was previous to . 
that of the phoſphoric acid; and indeed the Hon 
knowledge of the acid was in conſequence of acid is ob- 
burning phoſphorus. But although the forma- tained. 


tion of acid by burning phoſphorus ſufficiently 


indicated that the ſame acid, or its elements mult 
have exiſted in the ſalts obtained from urine, or 
other ſubſtances employed in the preparation of 


phoſphorus ; yet no method was known of pro- 
curing the acid 

containing it, till Scheele diſcovered à valuable 
proceſs for extracting it from bones. Before this 
diſcovery, the beſt proceſs for obtaining phoſpho- 


-- © je has alto been ſound in fome lendoresin France, 


and phoſphorus has been thence obtained by diſtillation | 


with charcoal. Journ, de phyſ. Mai. 1786. 


| it Lettre de M. Prouſt. Journ. de Phyf. Avril, 1988. 


t Seopgli in a note to the Italian Tranſlation of Mac- 


— quer's Dictionary. Tom. IV. p. 324. 


directly from the animal ſubſtances 


2. 
the 


proceſs. 
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rus was that invented by ' Margraaf, by mixing 
utine inſpiſſated by evaporation with the marine 
ſlt of lead, called plumbum corneum, and with 
powder of charcoal, and by diſtilling this mix- 
ture. As in this proceſs, the acid was not pro- 
cured ſeparately, the detail of it may be referred 
to the article phoſphorus, _ x $87 
Dr. Gan is ſaid to be the firſt who diſcovered 
that an acid can be extracted by digeſting calcined 
bones, horns, or other ſolid parts of artimals in 
vitriolic acid. Scheele facilitated this extraction 
by diſſolving the calcined bones or horns in ni- 
trous acid, and by adding to this ſolntion ſome 
vitriolic acid. In this proceſs the calcareous 
earth of theſe animal ſubſtances previouſly diſ- 
folved in. nitrous: acid unites with the vitriolic 
acid and forms a ſelenite, which being difficultly 


$cheele's 


foluble, precipitates, leaving the acid of the bones 


mixed with the nitrous acid. By expoſing: this 
mixture of. the two acids to heat, the nitrous acid 

ts expelled, and the remainder, after having been 
evaporated to dryneſs, muſt be rediſſolved in 
water, and again -evaporated to the conſiſſlence 

of a ſyrup,” which is the phoſphoric acid, capa- 

ble, by mixture with charcoal and ſubſequent 
diſtillation, of forming phoſphorus | _ 
Proceſs for. The PIO acid may be extracted from 
extracking bones, by means of vitriolic acid, in the follow- 


2 1 ing manner: Bones of beef, muiton, or veal, 


by vitriolic Ace to be laid upon coals and calcined to white- 
$a - 


neſs. The authors of the elements of chemiſtry, pub- 


liſhed at Dijon. ſay that they found that forty-one 


pounds of dry bones were reduced by calcination 
to twenty-four pounds. Upon twelve pounds of 
calcined bones, pounded and ſifted, let oil of vi- 
triol be poured till there be no more efferyeſcence, 
and even till there be an exceſs of acid: and let 
ſome water be added to aſſiſt the action of the 
acid. The mixture having been digeſted in a 
ſand bath during three hours, muſt be diluted 
with. a large quantity of water and filtrated. 
The matter, remaining on the filter is to be re- 


dryneſs in a glaſs diſh, and the reſiduum melted 
| in a crucible. If the acid is intended to be em- 

. ployed in the preparation of phoſphorus, the heat 

. ought not to be continued fo as to vitrify the phoſ- 

| photic add; Hig vi 5ehnst bot bh rigs nh 2230s £1, 
Mr. | Ronelle: has made ſeveral obſervations on 
this proceſs of obtaining the acid of bones and 
other ſolid. animal. ſubſtances, He obtained a 
larger quantity of acid from hartſhorn than from 
bones. From one pound of calcined hartſhorn, he 

got 23 ounces of a thick viſcid liquor, which pro- 
duced one ounce, two gros, and 66 grains of tranſ- 
parent glaſs. Jvory, crab g-eyes, and mother of 

| arr did not yield any ſenſible quantity of this 
Ihe principal fault in this proceſs conſiſts: in. the 
| imperfe& ſeparation of the calcareous earth of the 
bones, of which although the greater part unites 

with the vitriolic acid, and forms an unſoluble ſe- 
lenite, yet enough remains in the acid lixivium, to 
. yield an earthy ſediment upon evaporation, and 
laſtly, to give ſome degree of opacity and of unſo- 
| lubility to the vitreous acid prepared by this me- 

thod. The preſence of calcareous earth is proved 
by melting the vitreous acid with a ſufficient quan- 
tity of fixed alkali, and lixiviating the melted maſs 
with water, upon which the calcareous earth will 
appear undiſſoa ves. 
Roauelle recommends a mode of purification of Rovelle's 
the acid, founded on its property of being unſo- method of 
luble in ſpirit of wine. He breaks into ſmall pieces purifying 
the vitreous acid, and by addition. of a little wa- 
ter, reduces it to a gelatinous liquor which he de- 
cants clear from the earthy matter, and mixes 
with it twelve parts of ſpirit of wine. Next day 
| the phoſphoric acid will be found at the bottom of 
the mixture, of the conſiſtence of reſin of jalap 
recently prepared. By expoſing this acid to heat 
in a crucible, the moiſture and any vitriolic acid 

| adhering to ſome remaining portion of ſelenite are 
diſſipated, and by urging the heat, a glaſs tranſpa- 
rent as cryſtal is formed. See Journ. de Medicine 


0 


”—_— 


peatedly waſhed with hot water, and all the fil- Oct 


trated liquors muſt be evaporated together in 
glazed earthen veſſels; and laſily, in glaſs or porce- 
%%%%rͤ ĩ⅛˙⁴¹“r SS 0 on nent 

In this proceſs, the vitriolic acid unites with 
the calcareous earth of the bones, forming the 
ſelenitic reſiduum, while: the: phoſphoric acid, 
being thus diſengaged, is diſſolved inghe lixivium. 
When'the liquor becomes concentrated, it yields 
a filky ſelenitic cryſtallization... By diſtilling the 
concentrated liquor, till nothing more paſſes 


phoric acid is left in the form of a beautiful, ſemi- 
tranſparent, ſolid, vitreous . maſs, ſomewhat deli- 
queſcent, and covered with a white ſeleni tic cruſt : 
or, the concentrated liquor may be evaporated to 


over, the vitriolic acid is expelled, and the phol- 


; ctr. 1. „ , i e FE 

| Mr. Mace, who attributes the vitreſcibility of Hiegleb 

the acid of bones ſolely to the remaining calcareous I. 

earth, has made experiments with. a view to effect 

a perfect ſeparatiqn of, this earth from the acid 

produced. He relates, that having diſſolved cal- 

cined bones in marine acid. and having precipi- 

| tated calcarequs earth from the ſalution, by adding 
vitriolic acid, he Was able nevertheleſs to precipi- 

| tate more of the ſame. earth by repeated evapora- 

tions, dilutions, and filtrations; and ſtill more by 

the addition of volatile: alkali- By theſe. means, 
he obtained a mixture of phoſphoric and vitriolic- 
ammoniacal ſalts, which being expoled to heat, 

the whole of the latter falt, and alſo the volatile 

alkali of the former may be expelled, while the 

| T2 . rat phoſphoric 


1 


Bunvoiſin's 


| 
' 
| 
| 


ne — — 
— — —_ 


— U- ' ˖¾L¾ ICS = — = —_ 2 
— . 2 2 
— < 
——— Inn ne — 
* — 
— 2 oY — * — — 


———— 


[ 
| 


LEES TS none” - 
—_— — - — 


2 — —¾i: oo 
— = 2 
* = ar 
— 1 


= — —— — 
— — = 
* A — 


| 


= —_— — 
— 


ACID (PHOSPHORIC) (44) [ % ] ACID (PHOSPHORIC) (44) 


phoſphoric acid remains purified. from calcareous 
earth*, . IE 3 5 
Mr. Bonvoi in has made ſome good remarks on 
the depuration of the phoſphoric acid, which tend 
at once to explain and to improve this proceſs. Hav- 
ing found that evaporation and filtration were in- 
ſufficient to ſeparate all the earth adhering to the 
acid of bones, prepared as above, he added a cauſtic 
volatile alkali,” and obtained a copious precipi- 
tate; and when he could ſeparate no more by the 
cauſtic volatile alkali, he obſerved that upon add- 
ing the ſame precipitant in a mild ſtate, ſome fur- 
ther precipitation enſued, 
whole of the precipitates were not ſelenitic, as had 
been ſuppoſed generally; and upon examination 
he found that the precipitate which had been 
formed by adding cauſtic volatile alkali was a 
ppboſphoric ſalt with baſis of calcareous earth, and 


11 


He ſuſpected that the 


| of bones, however depurated from calcareous earth- 


by volatile alkali, is ſubject to one ſource of im- 
purity from which the acid obtained by combuſtion 
is free. Bones, and probably other ſolid animal 
matters, contain ſome mineral alkali, as Scheele has 
proved, from which the modes of depuration 
above mentioned are perhaps incapable. of freeing; 
the acid obtained. The quantity however of this 
alkali is not very conſiderable, and may not affect 
the ordirfary uſes of the acid. 1 | 
Several methods have been 
. paring the acid from phoſphorus itſelf. 
When phoſphorus is 
wich atmoſpherical air, to a heat of about ninety # 
degrees of Fahrenheit's thermometer, it kindles 
| ſpontaneouſly and burns with ſome degree of ex- 
ploſion. The bottom of the veſſel will be covered 
with a white powder, heavier than the phoſphorus 


that the precipitate which was afterwards formed 
by adding mild volatile alkali, was a calcareous 
earth. He infers, that after the ſelenite has been 
precipitated in the uſual proceſs, a quantity of 
calcareous earth remains combined with the phoſ- 
pboric acid, forming the phoſphoric ſalt with baſis 
of calcareous earth, which though very little ſolu- 
dle in water, is eaſily diſſolved in the acid of bones, 
or in other acids, as he found by expreſs experi- 
ments. To ſeparate therefore this calcareous 
- earth it is neceſſary to ſaturate the acid, with an 
alkali. The volatile alkali is preferable, becauſe 
it may afterwards be expelled from the phoſphoric 
acid by heat; and the mild alkali is preferable to 
the cauſtic, becauſe the former decompoſes the 
phoſphoric ſalt of lime, ſo that the whole of the 
acid remains in the lixivium, while the earth only 
6 precipitated; whereas the cauſtic alkali would 
precipitate the entire ſalt, as it was only held in 
_ ſolution by means of the ſuperfluous acid. He 
continued the proceſs by evaporating the lixivium 
faturated with volatile alkali, and he obtained a cryſ- 
tallized ammoniacal ſalt, which he melted in a ſilver 
_ diſh, as the acid acts upon glaſs or earthen veſſels. 
The acid thus prepared is a compact glaſs, as 
franſparent as rock-cryſtal; is acid to the taſte, is 
ſoluble in water, and deliqueſcent when expoſed 
to air. It differs in ſome reſpects from the acid 
obtained by burning phoſphorus, and is even purer, 
as Mr. Bonvoiſin affirms, than this latter acid, 
which is apt to be more or lefs phlogiſticated. For 
the acid prepared by combuſtion gives more red 
fumes, when mixed and evaporated-with nitrous 
acid; deſtroys the red colour of a ſolution of 
manganeſe in vitriolic acid; (which is a ſign of 
phlogiſtication) and is leſs diſpoſed to cryſtallize, 
when ſaturated with volatile alkahF. | 


It muſt nevertheleſs be obſerved, that the acid 


. Weigleb in Crell Auſwal. Neu. Entdeck. 1. 99. 


| 


employed, and this. powder, when expoſed to air 
quickly attracts moiſture, and becomes a liquid 
acid, called the phoſphoric acid obtained by defla- 
gration. „ | = 
This acid may alſo be prepared by expoſing 
| phoſphorus, during ſome weeks, to the ordinary 
temperature of the atmoſphere even in winter; 
when the phoſphorus undergoes a flow combuſtion, . 
and is gradually changed into a liquid acid. For. 
this purpoſe, it is uſual to put ſmall pieces of phoſ- - 


phorus on the inclined ſide of a glaſs funnel,. 


through which the liquor, which is formed, drops 
into the bottle placed to receive it. From one 
ounce of phoſphorus, about three ounces of acid 
liquor may be thus prepared, called phoſphoric acid 
7 by deliqueſence. : HS a = pe 
Scheele has contrived another mode of obtaining 
the phoſphoric acid from phoſphorus, without 
combuſtion, by the mere action of the nitrous 
acid on phoſphorus f. Mr. Lavoiſſer has repeated 
and deſcribed this proceſs h. He put two pounds 
of nitrous acid, the ſpecific gravity of which was 
to water as 129895 to 10000, into a retort, the 
contents of which were equal to 6 or 7 French 
pints, and to which a balloon was fitted. Having. 
placed this retort in a ſand-bath and brought the 
heat of the acid contained to 459. of Reaumur's, 
thermometer (1334 of Fahrenheit's ſcale) he added 
ſucceſſively ſmall quantities of phoſphorus, about 
ten or twelve grains at a time, until he had diſ- 
* ſolved 24 02. At firft the efferveſcence was great, 
but at laſt he was obliged to apply heat to effect the 
ſolution. The operation laſted 17 or 18 hours. 
A good deal of nitrous acid had paſſed into the 
receiver. He then poured the contents of the re- 
tort into a ſmaller retort and evaporated. by means 
of a ſtronger heat, until the phoſphoric acid be- 
| gan to diftil in white vapours. The remaining acid 


& 4 


: 


_ On breandai. b. 7. 


I Bonvoiſin ſur la depuration del'acide phoſphorique. 
Turin mem. 1784. 5 


3 Mem. Acad, Sc. Paris, 1700. 5 


was 


diſcovered of pre- Methodsy of \ 


preparing - 


expoſed, in a veſſel filled the actd 
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was ſo thick that he could not pour it out of the 
retort and therefore could not aſcertain its quan- 
tity, but he ſuppoſes it might be 8 or g ounces, in 
which he thinks there were about 25 ounces of 
phoſphorus, the remaining 4 ounce being ſup- 
poled to have evaporated: The quantity of air 
imbibed he reckons at 35 ounces, and the quantity 
of water at about 2? ounces. By this proceſs the 
phoſphoric acid was: obtained, without combul. 


tion, by means of nitrous acid, which in many | 


other inſtances, produces effects analogous to com- 
buſtion, as in the ſimilar proceſs of obtaining vi- 

trioli acid from ſulphur, in the calcination of me- 

tals, and in many other operations. | 
Bergman affirms that phoſphorus may be decom- 

poſed by the gas of dephlogiſticated marine acid; 
but Meſſrs. Morveau-and Angulo ſay that this acid 

has no aclion on it. Mr. Berthollet clears up this 
difference, by obſerving that no action takes place 
between theſe ſubſtance, without the aſſiſtance of 

light, but that when a piece of phoſphorus is put 

to dephlogiſticated marine acid, and the mixture 
expoſed to light, it will acquire the properties of 
reddening the blue juices of vegetables, and of pre- 
cipitating lime-water, forming. a calcareous phoſ- 

phoric ſalt; and hence it appears that the phoſ- 

phorus imbibes the pure air of the dephlogiſticated 

acid, and is changed into phoſphoric acid“). 

Fermb- 
fad!'s pro- phoſphoric acid by digeſting Prou/?'s perlated ſalt, 
ys in vitriolic acid, which : uniting with the mineral 


Mr. Hermbſtadt propoſes a method of obtaining 


alkali, and by. its union forming a-ſalt- capable of 


cryſtallization, leaves the phoſphoric acid diſen- 
gaged. The acid thus ſeparated may be further 
purified by heat from any adhering vitriolic acid]. 
Converſion. Laſtly, Mr. Sage ftiews that phoſphorus may be 
ef phojpko- converted into phoſphoric acid by adding it to 
rusrito ſolutions -of copper, ſilver, and other metals; in which 
Phoſphoric proceſs; the metals are precipitated in their me- 


acl jo. talic ſtate, and the phoſphorus is changed into 


tuions, phoſphoric acid f. _ *** 
| Mieſlrs. Wolfe and Pelletier have invented a pro- 
ceſs for obtaining the acid of phoſphorus by melt- 
ing this ſubſtance under water, and by paſſing a 
current. of pure air through it. 1 5 
SEN The phoſphoric acid when pure is free from 


of the pio /. ſmell, has an acid taſte, but is not corroſive. It 
thoric acid reddens the blue colours of vegetables. By cryſ- 
Is ſpecigc tallization, it forms quadrangular priſms, termi- 


gravity, nated by quadrangular pyramids. _ 
The ſpecific gravity of this acid is various ac- 
cording to the degree of concentration. When 
dry, its ſpecific gravity is as 2687 &. 55 
forms The moſt conſpicuous property of this acid, is 


f borus. that when diſtilled with charcoal, it yields h/ 
Florus. | 1 5 PEAT HE 
„ Bertholet on dephlogiſticated marine acid. Mem. 

de I Acad. de Paris 1785, g 


| 
f 


* 


only one degree, as Mr. Sage obſerved. 


Another diſtinguiſhing property of this acid is [tis fixed 
its extraordinary fixity in the fire, Nevertheleſs, in the fire. 


when a dilute phoſphoric acid is evaporated, the 


aqueous vapour carries with it a ſmall portion of 
the acid, as it does of all other ſaline ſubſtances, 


Scheele obſerves that the phoſphoric acid which is 


prepared in the dry way from phoſphorus is vola- 34 
tile, and ſublimes in cloſe veſſels; but that it loſes 
this property when it is united with water ||. 

| Phoſphoric acid obtained by deliqueſcence, when Acquires 
mixed with an equal quantity of diſtilled water, heat by 
acquired ſo little heat, as to raiſe the thermometer mixture 


Mr. Lavoifier raiſed Reaumur's thermometer 


| from 80 to 149 or 15 by mixing phoſphoric acid 
| boiled to the conſiſtence of a ſyrup, with an equal 


quantity of water; and from 8? to 32“ or 339, 
hen the acid was as thick as turpemine, 

Meſſrs. Laſſone and Cornette have alſo made ex- 
periments to obſerve the heat produced upon mix- 
ing this acid with diſtilled water. With an acid 
that was of the conſiſtence of oil of vitriol, they 
raiſed the thermometer (Reaumur's) 15% With 
another acid, the ſpecific gravity of which was to 
that of water as 19 to 8, they raiſed the thermo- 
meter from 139 to 349%; and another time, when 
two parts of this acid were added to one of water, 


4 degrees more. The mixtures of acid and water 


acquired, when cold, a gelatinous appearance; 
which, they obſerve was alſo given to this acid-by- 
addition of pure ſpirit of wine. | 


This acid unites with alkalis, earths and metals, Combines 


and forms peculiar compounds. | | with alka- 
With fixed vegetable alkali, it forms a perfect lis, Sc. 


| * ; ort-oriſme Phoſphoric 
| neutral ſalt, which cryſtallizes in ſhort-priſms, 5 0 N 1 
etable al- 


a little compreſſed. (Elem. de chym. a Dijon. III. 
128.) This ſalt decrepitates, like ſea-ſalt. When 1 
expoſed to heat in cloſe veſſels, it is not decom- 
poſed, but becomes an opake vitreous maſs, ſoluble 

in water. A ſolution of this ſalt decompoſes lime- 


| water, and alſo ſelenitic ſolutions, the phoſphoric 


acid uniting and precipitating with the earth form- 
ing a phoſpboric ſalt of lime. | 


With the mineral alkali, this acid unites in two"Phgſphoric 


proportions, If the acid abounds, the compound ſalt of mi- 
it forms is Prou/?'s perlated acid. See AciD (PER- Neral al- 


LATED). If the acid be ſaturated with alkali, it halt, 


forms a beautiful rhomboidal cryſtalized ſalt which 
effloreſces, when expoſed to dry air, like other 


ſalts with baſis of mineral alkali, and which being 


free [rom any unpleaſant, taſte, has been lately in- 


troduced into medicine as & purging falt. 


Dr. Pear/en gives the following proceſs for pre- 
paring the phoſphoric ſalt of mineral alkali : 
Diſlolve in a long-necked matrafs 1400 grains 


of cryſtallized mineral alkali in 2100 grains of Wa- 


t 
: 
* rn : 


1 Journ. de Phyſ. vol, 18. p. 203, 
$ Bergman Sciagraphia. F. 34. 75 
Scheele on fire and. air. 5. 73. 5 

: | | ter, 


toitn water. 


— 2 —— — — 2 


ter, at the temperature of 1509 of Fahrenheit's 
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ſcale. Add gradually 500 grains of phoſphoric 


acid, the ſpecific gravity of which is to water as 


1.85. Boll the liquor ſome minutes, and while it 


Phoſ phoric 


ammoniac. 


| Phoſphoric 
ſalt of lime 


Phoſphoric 
fall of pon- 
derous 
earth, 


Phoſphoric 


ſalt of mag- 
ne ſi a. N 


| Phoſphoric 
25 
earth of 


.4{UM., 


Action of 
this acid on 
filiceous 
earths. 


Action on 
earths in 
tue dr y way 


is boiling hot, filtrate it, and pour it into a ſhallow 


veſſel. Let it remain in a cool place, and cryſtals 
will continue to form during ſome days. Fromthe 
above quantities of the materials, he has obtained 
from 1450 to 15 50 grains of cryſtallized ſalt. 


The cryſtals are ſolids contained within fix 


rhomboidal faces, of which the acute angles are 
60%, and the obtuſe angles 1200. | 


4 


an oblong. pointed animoniacal ſalt, as ſome ſay, or 


egy the cryſtals of alum, as Mr. Laverſter 
relates. It 


the ſaline ſubſtance, from which phoſphorus is 


So. 


1s found ready formed in urine, and is 


animal liquor. For the volatile alkali efcapes by 
heat, leaving the phoſphoric acid at liberty to com- 


bine with the inflammable matter, and to form 
phoſphorus. Whereas, the other phoſphoric ſalt 


contained in urine, with baſis of fixed alkali, is 


incapable of decompoſition by charcoal. 


ence to any other baſis, and forms a gummy maſs 


containing ſome cryſtals; but the greater part of 


the compound is in form of a gritty powder Which 


ſinks to the bottom. (Wenzel Vertu. p. 222.) In 


fact this compound is almoſt unſoluble in water, 
and the part which remains ſuſpended, or appears 


by the ſuperfluous acid, as was obſerved above in 
treating on the methods of depurating the phoſ- 
phoric acid obtained from the earth of bones, which 
is actually a phoſphoric ſalt of line. 

Mr. Morveau combined this acid with ponderous 
earth, by adding it to a ſolution of this earth in 
marine acid, upon which the phoſphoric acid ſe- 
it an unſoluble precipitate. 5 
With magneſia this acid forms an unſoluble pow- 


der, a gummy maſs containing ſome ſmall cryſ- 


RY 2 


parated the earth from its ſolvent, and formed with | 


tals, which were found to be unſoluble in nitrous | 


acid, and were melted by ſtrong heat into a porce- 
lain- like ſubſtance. (Y/enxzel. p. 224.) 


The phoſphoric acid, digeſted on earth of alum, 


combines with, it, forming an unſoluble faline pow- 
der, and a fluid which by evaporation yields a 
gritty powder, and a thick guminy ſolution, which 
by beat was converted into a traniparent glaſs. 
(Wenzel. p. 235.) 1 


I his acid has not any ſenſible effect upon ſiliceous 


earth in the humid way, although it has been ob- 
ſerved by Mr. Rouelle to attack glaſs. In the dry 


way, this acid acts upon all earths. Margraaf ex- 


poſed to heat mixtures of three parts of acid, with 


one part of Saxon topaz, flint, clay, and chalk, and 


obtained from each of theſe earths vitreous maſſes 


more or leſs tranſparent. Of all theſe glaſſes, that 
| made with flints was the only one which ſeemed 
to attract the moifture of the air. 

This acid has no action on gold, ſilver, or pla- Action on 
| tina, in the humid way, but when it was melted metals. 


with gold-leaf, it formed a purple ſcoria, The 


| addftion of nitrous acid did not render it capable 
of diflolving this metal, which ſeems to ſhew 
| that Stab idea of the identity of this acid with 
marine acid is not well founded. According to 


Menxel, this acid has ſome action on the calx or 


; RR precipitate of „luer made by fixed alkali. 
With volatile alkali, the phoſphoric acid forms 


This acid acts a little on copper, but more on 


the calx of this metal, according to Margraaf; 


but Lavoiſier (Mem. Acad. Sc. Par. 1780.) did not 
find that it had any effect on copper; and he at- 


1 © | tributes this property to its great affinity to its pure 
. obtained in the proceſs for preparing it from that | 


air, which prevents its parting with it to the me- 
tal. Probably this difference between theſe two 


1 illuſtrious chemiſts may be reconciled by ſuppoſing 
| that this acid is incapable of acting drrefly on cop- 
per, but that by abſorption of air from the atmoſ- 
phere, it becomes capable of diffolving it, in the 

| I lame manner as vegetable acids can. The copper 
With lime, the phoſphoric acid unites in prefer- 


which this acid diſſolves is retained ſo weakly that 
it may be ſeparated by adding gold to the ſolution, 


| which metal attracts the copper from the acid. 
Tin is only corroded by this acid, it emits how- 


ever a moſt unpleaſant fmell. The calx of this 


| metal is in ſome degree ſoluble in it, and is thereby 
| ſo changed as to be very fuſible in the fire. (Wen- 
in cryſtals, as Wenzel deſcribes, is merely diſlolved | eee Ede, HO SACHS ret . 


zel; p. 23 


Lead is allo corroded a little by this acid. 


It does not act upon mercury, nor'its calxes,” ex- 
cepting that it changes the red colour of precipitate 


ion, to black. FFC 
It diſſolves white arſenic completely, | but not the 
regulus. V oat 


ge 


It diſſolves zinc entirely. The ſolution exhales 
| a fetid ſmell, does not yield cryſtals, but, by eva- 


poration, 'becomes a gummy maſs, which by fuſion 
turns into a tranſparent glaſs. (Wenzel. p. 228.) 


It diſſolves a little of the regulus of antimony, 


and more readily the precipitate formed by fixed 
alkali. The combinations of this metallic ſubſtance 


are alſo eaſily vitreſcible by heat. (Wenzel. p. 238.) 
"Biſmuth and its calx are attacked by this acid; 
alſo the calx of cobalt, but not its regulus, The calix 


Bergman ( De Niccol.) 15 Rs 
| ſolution with regulus of man- 


of - nickel gives a greeniſh ſolution, according to 


It makes a white 


ganeſe, and with the calx, a red ſolution, which 
however becomes white on expoſure to air. 
| _When' this acid is treated with metallic ſub- 
| ſtances in the dry way, its action is more powerful, 
and with thoſe which abound in phlogiſton, as fix, 
lead, and eſpecially iron and zinc. it forms phoſ- 
phorus. Margraaf obtained a good deal of phot- 


phorus 


perf to yellow and white, and laſtly, by long di- 


b. 
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phorus by diſtilling a mixtnre,of thickened urine 
and cadmia of Freyberg, | 
Mr. Margraaf has examined the effects of add - 
ing this acid to metallic ſelutiont. It precipitates 
gold, from its ſolution, in its metallic late. after 
having been mixed ſome time, It alſo. has the 


ever but a very ſmall part is thus ſeparated, 


The ſolution of mercury yielded a copious | 


white precipitate, which however rediſſolved, on 
ſtanding. Mr. Margraaf ſays, that having diſ- 
tilled this mixture, he obtained a conſiderable 


quantity of a white and ſhining maſs, which by | 


the heat. of a blow-pipe. was changed into a very 
tranſparent glaſs: but this circumſtance ſeemed 
very extraordinary, that after he had mixed the 


refiduum with pure lead,. and expelled this mix- 


ture, he obtained a regulus of fine ſilver, the quan- 


tity of which was at the rate of ſix drams per | 


quintad..”... cs iy 1pe nf 4 
According: to Margraaf and Wenzel, this acid 
precipitated a ſolution of lead in nitrous acid. But 
Morveau affirms that no precipitation was produced 
from the ſolutions of lead in the nitrous or marine 
acids, although there. was, from ſugar of lead. 
(Elem, de chym. III. 136.) | 


5.4 * Of all the compounds formed by this acid with 
ion of metallic ſubſtances, that with iron deſerves the moſt 


phoſphoric particular attention; as it is ſaid to be owing to a | 


aid with mixture of the phoſphoric acid in certain ores of 
Ys iro that this metal acquires the quality called co/d- 


Hort; which, by diminiſhing. its ſtrength, renders 


it leſs fit for moſt of. the uſes to which this moſt 
valuable of all. metals is applied. The effects of 
the acid. on the malleability of this metal, will be 
treated. of at the article iron. Here the chemical 
properties only of the compound of iron and phoſ- 
phoric acid will be conſidered, a knowledge of 
which may however be uſeful in detecting this acid 
in ores and irons, or perhaps in preventing its bad 
effects, by ſuggeſting ſome mode of ſeparation 
from the metal or from the ore, previoully to its 
fuſion, ' SY . : 

Iron diſſolves readily in phoſphoric acid, with 
efferveſcence and diſengagement of inflammable 
gas; and it forms a cryſtallizable ſalt, as Margraa 
ſays, but according to Morveau (Elem. de Chym. 


pends on the different degrees of ſaturation of the 
acid. For Wenzel relates that this acid makes a 
clear ſolution of iron, and that by evaporation of 
this ſolution, cryſtals may be formed, which do not 
deliquiate in the air, and which by heat are changed 
into a garnet- coloured glaſs :. but that if the ſolution 
of the iron be continued, till the acid is ſaturated, 
the whole of the compound of acid and iron will 
ſall to the bottom, and become à dry, adheſive 
maſs, unſoluble in water, and ſoluble in ſpirit of 


"of 363 1 


ſame effect on a ſolution of Aver, of which how- | 


1 


— 
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| vitriol, From the ſolution of this precipitate in 
the dilute vitriolic acid, the iron may be ſepa- 
rated by zinc, in its metallic ſlate z by alkalis, 
in form of a grey powder which is vitreſcible on 
account of a portion of phoſphoric acid which 
it retains, | | 
Hence it appears, that the phoſphoric acid is 
capable of uniting with iron in two proportions, 
With the larger proportion of acid, a cryſtalliza- 
ble ſalt is formed, and with the leſs proportion, a 
compound unſoluble in water, but ' ſoluble in 
acids, | - | | | | 
: When the ſolution of iron in this acid is di- 
luted conſiderably with water, even although the 
acid abounds, a precipitate falls either immedi- 
' ately, or after ſome expoſure to air. This pre- 
cipitate is of a bluiſh colour, is unſoluble in wa- 
ter, but is thereby changed to a green. 
This folution when precipitated by a fixed al- 
kali, gives a white powder, which afterwards be- 
comes green; by a Pruſſian alkali, a blue powder; 
and by infuſion of galls a black ſediment, 
Ihe above precipitates are not mere calxes of 
iron, but contain ſome portion of the acid. Par- 
| ticularly the powder which depoſites merely by 
dilution with water, or by expoſure to air, may 

be conſidered as a perfect compound of phoſpho- 
ric acid and iron; See ACID of SIDERUM. 

A. few years ago, two excellent chemiſts, Meſſ. 


| Meyer and Bergman, obſerved about the ſame time, 


Dijon. III. 139.) only a white magma ſomewhat | 
deliqueſcent. The difference of theſe reſults de- | 


Maa. ey 


that when cold-ſhort iron was diſſolved to ſatura- 
tion in vitriolic acid, the ſolution, eſpecially after 
having been diluted with water, let fall a whzte pre- 
cipitate, which being edulcorated and melted in a 
- crucible with charcoal powder, gave a white, 
brittle and fuſible regulus. A portion-of this 
regulus being melted with a quantity of good 
iron, communicated to this iron-a cold- ſhort qua- 
lity. Hence it was inferred that this metallic 
ſubſtance was the cauſe: of this vitious quality tg 
which the iron made from certain ores is ſubject, | 
and Bergman, rather 100 haſtily, claſſed it as a Bm an's 
.new ſemi-meta], to. which he gave the name of — 
ſiderum, apparently from its relation to iron, as it ſemi- metal 
ſeems derived from the Greek word. owdypo;, ſig- ſiderum. 


of | nifying that metal: It has been called'/iderzte in 


_ Engliſh and French, and M'aſſereiſen by the Ger- 
mans. This ſubſtance however did not long enjoy 
its new diſtinction, as a femi- metal; for the ſame 
Mr. Meyer who had diſcovered it, and alſo Mr. 
Klaproth, perceived its ſimilarity to the com- 
pound made from iron and phoſphoric acid. The 
latter chemiſt further difcovered, that the ſub-- 
ſtance called native Pruſſian blue, was of the ſame 
compoſition. But although the reſemblance bes 
tween the ſiderite, and the artificial compound of 
iron and phoſphoric acid, gave ſtrong reaſons to 
believe in their identity, yet the proof by ana- 
| Iylis was not obtained; till Scheele added this to 
| ; 42 his 
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his former diſcoveries, Although other. acids | 
have a ſtronger affinity tothe iron than the phoſ- 
phoric, yet it was not poſſible io ſeparate this acid, 
becauſe theſe acids may actually decompoſe the 
fiderite, yet the phoſphoric acid being the moſt 
fixed in the fire, the other acids will be expelled 
by heat, and leave the iron again engaged with 
the phoſphoric acid. Scheele, therefore had re- 


 _ courſe to the effect of a double affinity. He pre- 


pared a quantity of the white precipitate of the 
Hfiderite by diſſolving cold-ſhort iron in dilute vi- 
triolic acid, as Meyer and Bergman had done, He 


boiled this white matter in a fixt alkaline ley, by | 


which he ſeparated an ochre of iron. As the 
filtrated lixivium, contained a ſuperabundance of 
alkali, he ſaturated it with nitrous acid. He ob- 
ſerved that upon dropping a little of this ſatu- 
rated” liquor to lime-water, an earthy powder, 
ſimilar to the earth of bones, was precipitated, 
which indicated the preſence of the phoſphoric 
acid. He then poured into the ſaturated lixivium, 
by degrees, a ſolution of mercury in nitrous acid, 
till no more mercurial precipitate was thrown 
down. This precipitate, which was a compound 
of mercury and the phoſphoric acid, he mixed 
with charcoal powder, and by diſtillation ob- 
tained firſt the revived quickſilver, and then a 
phoſphorus. 
the phoſphoric acid in the white calx, which preci- 
pitates from ſolutions of cold-ſhort iron; and he 
confirmed by this analyſis the ſynthetic reſults of 
Meyer and Klaproth. He had previouſly aſcertained 
the juſtneſs of this mode of analyſis by trying it on 
an artificial compoundot iron and phoſphoric acid. 
It is evident that in Scheele's experiment the alkali 


decompoſed the fiderite, ſeparated the iron, and | 


remained united with the acid in the lixivium; that 
by adding the ſolution of mercury to this lixivium 
(previouſly ſaturated with nitrous acid, in order to 


engage the ſuperfluous alkali) the phoſphoric acid: 
was combined with the mercury, and this compound 
being unſoluble, was precipitated, while the alkali - 


united with the nitrous acid. The volatility of 
mercury by heat gave an opportunity of diſen- 
gaging it from the acid, while this acid uniting 
with the charcoal, formed phoſphorus. 

By the ſame proceſs, Scheele aſcertained the pre- 


{ence of the phoſphoric acid, 1 in the native Pruſſian | 


blue“. 

Mr. Crell, reflecting on Scheele's method of ſe- 
parating the phoſphoric acid from its union with 
fixt alkali by means of the double affinity of. the 
. nitrous acid to the alkali, and of the. mercury to 
the phoſphoric acid, contrived a new proceſs 
for obtaining phoſphorus from bones. viz. by 
melting burnt bones with fixed alkali, ring | 


Scheele in Crell Annal. 1785. 1 
+ Crell Annal. 178g, B. 2. St. 12, 


E 


He thus aſcertained the ekiſtence of 


t * | 
the melted maſs, ſaturating. the filtrated lixivium | 
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with nitrous acid, adding to the faturated liquor 


a ſolution of mercury ia nitrous acid till the pre- 
: cipitation ceaſed; and laftly, 


cipitate ſome powder of charcoal, and diſtil 


by adding to the 255 
in 


the mixture till the mercury firſt came over "aind 


then the phoſphorus}, He propoſed afterwards 
to ſubſlitute, for the ſake of cheapneſs, vitriol of 


zinc to the ſolution of mercury. But Mr, We/- 


trumb affirms, that this ſubſtitution did not ſuc- 
ceed well, little or no phoſphorus being thus pro- 
. duced}. 
From the experiments which he made, on 


this ſubject, Mr. Weſtrumb concludes, that vitriol 
of zinc is not capable of decompoſing completely 


the phoſphoric ſalt with baſis of fixed alkali. 
2. That the phoſphoric acid united with zinc 
cannot be eaſily ſeparated from this baſis, but that 


they riſe together in form of flowers. 3- That 


this acid having a ſtronger affinity to zinc than 


to any other metallic ſubſtance, is Aill leſs capa- 


ble of being ſeparated from this metal, by addi- 


tion of inflammable matter, than it is dom iron, 
when united with this latter metal in the ſ ubſtance 
called fiderum. 

Mr. Crell remarks upon Mr, We efirumb's con- 
cluſions, that it has been affirmed by other au- 


thors, that phoſphorus has been actually obtained 
by diſtilling compounds of phoſphoric acid and 


zinc, and that even Mr. Morveau had obtained a 
little by trying the proceſs which Mr. Crell had 
ſuggetted, although not enough to induce him to 
think favourably of the proceſs itſelf. 

In order to explain the difference of the re- 
ſults which occurred to different chemiſls, we mult 
have recourſe to one of the moſt general and moſt 


uſeful maxims in chemiſtry, namely, that bodies 
combine with each other in certain different pro- 


portions, and that their affinity to each other va - 


ries in flrengtb, in the differently proportioned 
compounds. 


Thus when zinc and iron are di- 
realy combined with phoſphoric acid, the com- 


pounds formed contain a much larger proportion 


of the acid than the precipitates do, which are 
depoſited ſpontaneoully from the ſolutions of theſe 
metals in that acid, or from the ſolutions of other 
phoſphoric falts by adding a folution of iron or 
of zinc in vitriolic or nitrous acids. If then the 
former compounds of phoſphoric acid and iron, 
in which the acid abounds, be mixed with char- 
coal and diſtilled, the ſuperabundant acid will 
furniſh phoſphorus. But when the precipitates 
are treated in the ſame manner, the fmaller pro- 
portion of acid adheres too ſtrongly to theſe me- 
tals to yield tothe action of the charcoal. Hence 
neither Mr. Crell's proceſs with the zinc precipi- 


+ Abhandlung. B. 2. haſt. * 
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taten could ſucceed ; nor can phoſphorus be ob- 1422 abr e nee 
tal ned from ws and charcoal. 24 [04-1 Spirit of Wine. 
. 6, hof acid,” when very eondenteltcd, 505 a wes 
gr of eptifiderab ils, which it diſcolours; and-1 | 
the phoſp en length 2 , produces heat and a ſtrong bell, „In che dry way the affinities are as follow + | 
oils and like that of a mixture of ether and vil of turpen- Calcareous Earth. Ny Ol N 
ſpirit of tine; but it does not form a true acid Joups which 3 1 Earth. „ iz 
tine. property, according to Mr. Cornette, is peculiar e e e ELTEES 
| b the vitriolic acid. It has moſt effect on eſſential } Vegetable fixed Alkali. 2 
ire leſs on drying oils, _ leaſt of: all on fat Mineral fixed Alkali. e hmm . 
oils *, Dfild Calcaredus Earth, 
_ | Meſſrs; Margranf, Rowell, Duke de ChauInes, and | % 77757 
g ſeveral other chemiſts have directed the purifi- | | Earth of Alum, $124 
cation of the phoſphoric acid by means of ſpirit | 
, wine. Nevertheleſs there is reaſon to believe | Mr. Bergman very properly des FI as de: 
that a portion of it is ſoluble in this ſpirit, for | ing ſuperior in affinity to alkalis. Accordingly 
Mr. Lavoiſier has obſerved, that heat was excited | lime-water added to a ſolution of a ſalt conſiſting 
on 3 theſe two fluids : and when this mix- of this acid and fixed alkali, occaſions a precipi- 
ture was diſtilled, the acid was volatilized, as the | tation of the phoſphoric ſalt with baſis. of calca- 
liquor which paſſed Was Rrongly- acid, of a pun- | reous earth; and if the quantity of lime-water 
gent. unpleaſant, arſenical ſmell, inflammable | be ſufficient, the whole acid will be thus precipi- 
with ſmoke, miſcible with water in all proportions; | tated, and the alkali alone will be left in the li- 
it precipitated ſilver and mercury, but not gold from | quor. Nevertheleſs the authors of the elements 
their ſolutions; and although not an ether, it of chemiflry publiſhed at Dijon, are of opinion 
ſeemed: to be an e e to chat kind of that alkalis have a ſtronger affinity to this acid 
combination 1 than earths, and they are induced to this belief 
+» Weſtrumb has attempted to obtain! an ether b y | from having obſerved that by melting burnt 
| aiding manganeſe to a mixture of this acid 103 | bones with fixed alkali, and by Iixiviating the 
ſpitit of 'wine, but could obtain only a kind of | melted maſs, they had. rocured a ſolution of a 
dulcifed ſpirit which had an urvenble odour, | compound of alkali Wd acid, and thus had ſe- 
like that of 'quinces.- c | parated the acid from the earth of the bones, : 
$. 7. In Mr. Berg man's tables; the affinities of the | But, if the alkali which they employed had been 
Ajjnites of ee acid are placed in che following order: mild as it is probable, ths? decompoſition would 
the phoſpho® 10 151) Calcareous Earth. 1e 5 bappetl, not by a ſuperior ſingle, but by a double 
lie acid. Ponderous Earth, | affinity; the gas of the alkali uniting with the earth. 
— att. 8 7 | while: the acid combined with'the alkali. Another 
Vegetable fixed Alkali. fact might, at firſt view, give the appearance of the 
- Mineral fixed Alkali. affinity of the alkali being greater than of che cal- 
Volatile Alkali. careous earih. If to a ſolution of the phoſphoric 
Earth of Alum, falt of lime, in an acid liquor, a cauſtic alkali be 
Einc ?: | added, a precipitation will enſue. In this caſe, 
_ „ron. ; | the precipitate Is not a pure. calcareous earth, bur 
A 8 Ia compound conſiſting of this earth and phol- 
-02 5 oba... I phoric acid, which is not foluble in water, ex- 
Nickel. 1 cepring by means. of : a Tut perabundant , acid; and 
123 Lead. 2811 | ] therefore When it hap Nen to be thus diſlolved, 
FFT 7 | the addition of an Aal, b engaging this ſuper- 
© 7130-271. Copper?! fluous acid, 'obli ges the e ſalt to precipitate. 
Biſmuth, | [A mild alkali tay indeed, by double atho ity, 
Antimony, 1 actually decompoſe the earthy . lt, and precipitate 
. Arſenic; - ++ - | its earth combined with the 1 ol the alkali. 
Mercury. I has been thought that phoſphoric acid has a 
I _ = | ſtronger affinity to alkalis than the nitrous, ma- 
Gold. 
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2 Cornette Mem. Acad. des Sc. Paris. 1782, 
-+ Elem. de Chym. Dijon III. 338. 
˖ Auſwahl Neu. "Entdeck: B. 2. p. 485. 


rine, and vitriolic, acids; becauſe when a mixture 
of phoſphoric acid, with nitre, marine ſalts, or 
with vitriolated tartar, is expoſed to ſtrong heat. 
theſe ſalts are decompoſed, and their bales are 


found to have united with the phoſphoric acid. 


But this effeR does not ä in the humid way. 
U and 


— 


„„ „4c 4 


ACID (PHOSPHORIO) (4) I 146 | ACID PHOSPHORIC) (4) 
iron, no lime-ſtone is then uſed, However that 


and is merely the conſequence of the greater 
fxity of the latter acid, by which means, the other 
e yield to the force of the fire and are evapo- 
rated. „ . | 
The ſuperiority of the - affinities of ponderous 
_ earthand magneſia, in the humid way, is not very 
well determined; neither is the affinity of theſe 
earths compared with that of alkalis, in the dry 
WA * a , i * i 


triolic and nitrous acids, in this reſpect, that 
_ whereas the latter acids quit their alkaline, earthy, 
or metallic baſes, in oil 

coal or other inflammable matter, the phoſphoric 
acid adheres ſo ſtrongly to its baſes of fixed al- 
kali, calcareous, and perhaps other earths, iron. 
and zinc, that it cannot be ſeparated by means 
of charcoal, and conſequently theſe compounds 
are unkit for the preparation of phoſphorus, with- 
out the aſſiſtance of another affinity. Thus the 
ſalt of urine being, as is mentioned at the article 
Acid (perlated) a mixture of two ſalts, one conſiſting 
of phoſphoric acid united with volatile alkali, and 
the other of the ſame acid united with the mineral 


alkali, it is the former only from which phoſphorus 


can be obtained, by addition of charcoal, the vo- 
latile alkali being expelled by heat, while the acid 
is then left diſengaged for the action of the char- 
coal. In the mean time, the ſalt with balis of 


fixed alkali remains undecompoſed. Margraaf 


obſerved that he obtained a conſiderably larger 


proportion of phoſphorus from the ſalt of urine, 


when he mixed with it a plumbum corneum. or luna 
cornea; and the reaſon appears to be, that theſe 


metallic ſalts decompoſed the phoſphoric ſalt with 


baſis of mineral alkali, this alkali combining 
with the marine acid, while the phoſphoric ſalt 
united with the metal; and it ſeems that its union 


with theſe metals is not ſtrong enough to prevent 


the action of the charcoal on the acid aud the 
formation of phoſphorus. © 


One very important conſequence flows frora the 


| firm union which this acid forms with iron, that 


whereas it is found to. exiſt, as has been remarked, 
in many ores of iron, and as it is even imparted to 
the iron during its fuſion from the fuel employed, 


quality, to which the irons made in this kingdom 
are very ſubject. It ſeems to me probable, that 
one of the principle uſes of adding lime-ſtone in 
the fuſion of ores of iron, is the combination 
which it may form with. the phaſphoric acid of 
the ore. In fome other parts of Europe, where 
the ore is of ſuch a good quality as to admit its con- 
verſion into malleable iron or ſteel by one opera- 
tion, without paſſing through the ſtate af caſt- 
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. unfavourable to this hypotheſis. © 


— 
7 


be, it would be a diſcovery highly benefi- 
to the commerce of this LingJoo ie, free 
the ore previous to its fuſion, or the iron during 


Copper melted with the ſolid phoſphoric acid 


loſes but little of its weight, although the vitre- 


: 5 VVV | ous maſs acquires a fine blue colour. The metal, 
This acid differs conſpicuouſly from the vi- | 


| its fuſion, from this acid, by a method ſuſficiently . 


as Margraaf relates was rendered more white and _ 


brittle by the operation. ef 855 

Various opinions have been formed reſpecting 
the origin of this acid. Henkel and Stahl ima- 
gined that it, was a modification of the marine 
acid. | The failure of  Margraaf's experiments 
trying to produce the phoſphoric acid by com- 
bining inflammable matter with marine acid, is 


Several other chemilts, as Hoffman, Vogel, Wen- 
zel, and Poerner, believe that the phoſphoric acid 
is a compound of the vitriolic and marine acids. 


Mr. Sage thinks he can trace it in many other 
- acids, and particularly in he acid of ue; allo 


in fixed alkalis,. in metallic calxes; and conſiders it 


as the original acid and baſis of all others; and 


alſo as the ſole principle of vitrification. Although 
it has been often objected | to Mr. Sage's ſpecula- 


tions on this fubjea, that they were not ſuff- 


ciently ſupported by facts, yet it muſt be owned, 


that the diſcoveries which have been ſince made, 


tend to ſhew that this acid is much more generally 
diffuſed in the animate as well as in the mineral 


have no reaſon to believe that our diſcoveries of 


- this extenſion are at an end, but rather in the 


-SX- a »% T7 + n_ 


| ing upon and uniting with eart 
as Mr. Haſſenfratz's experiments ſeem to ſhew, it is 
not capable of being expelled by the force of heat, | vitrification. For this property . of promoting 


nor by the action of the fuel, but remains in the | vitrification is by no means peculiar to theſe acids. 


iron, to which it communicates that cold-/hort | and to alkalis. The marine acid exerts it very 
conſpicuouſſy upon clay, in thoſe potteries where 


| the glazing is given, by marine ſalt volatilized by 


| ſpicuous in the acid. of fluor, 


: commencement, eſpecially with regard to minerals, 
| Mr. Sage firſt ſuggeſted. the exiſtence of this acid 
in Pruſſian blue, which, Meſtrumb has endeavoured 
See the article (acid 


to confirm by experiments. 
of Pruſſuan blue 7. 18 1. | 

Macguer infiſts on the analogy between 1he 
phoſphoric acid, the acid of arſenic, and the ſeda- 
tive ſalt. But this analogy canſiſts -principally in 
theſe acids being very fixed in the hre, and con- 
ſequently more capable than ny others, of act- 


degrees of heat, and of affilting their fuſion or 


heat, in which operation the effect is greater than 


| the alkali alone of the ſalt could produce. From 
. Pott's experiments, the greater fuſibility of gyp- 
| ſum when mixed with other earths than of pure 
' calcareous earth, ſhews the vitreſcible powers of 
the vitriolic aeid. This power is ſtill more con- 


As 
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T heory of 


the ph 


phoric acid 


kingdoms, than formerly it was thought; and ue. : 


s in the higher 


8 9. 
Origin of 
the phoſpho- 
TIC acid. 
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As the phoſphoric acid-is found in each-of the 
three kingdoms, it may be diſputed in which of 


theſe it originates. Margraaf having diſcovered it 


in vegetables, conjectured that it was there formed, 
and thence conveyed into animals. However, as 
it exifls more copiouſlly in animals than in veget- | 


ables, and as the late diſcoveries ſhew that aci- 


dification conſiſts in the union of air with ſome | 


inflammable matter, which proceſs is manifeſtly 


carried on in the lungs'of animals, where by re- 


2 ä 


ſpiration, pure air is continually abſorbed and ö 


wo matter which it can find in the blood, it ſeems 


In animal 
bodres, 


not improbable that it may be formed alſo in the 


combined with the moſt diſengaged inflammable | 


bodies of animals; and that as large quantities 


of it are continually carried off from them in 


their excretions, we may conjecture that its for- 


mation and fubſequent excretion are 'a mode 


employed by nature for carrying off the phlo- 


giftic matter, as ſoon as it comes to a proper de- 


gree of diſengagement, which is continually evolv- 
ing in the animal proceſs, and which if not com- 
bined, would occaſion immediate death. How- 


its weight, © If the operation be performed gs & | 


ever it may be formed, its quantity in animal 


bodies is confiderable, combined with mineral 
alkali, calcareous earth, and with volatile alkali ; 
and in theſe three forms, as alſo in a diſengaged 


Rate, it is excreted in urine. 
From the proceſſes of obtaining phoſphoric | 


acid ſrom phoſphorus, it appears that it conſiſts 
of pboſphorus united with the pure air which it 


abſorbs. and which very conliderably augments 


and by expoſure to atmoſpherical air, not only 


_—— 


the pure part of this air, but alſo a ſufficient quan- 
tity of moiſture is abſorbed, from the atmoſphere, | 


to produce a liquid acid. But if the operation 
be performed in a veſſel hlled with pure air, con- 
fined: by mercury, and eſpecially with a hotter 
temperature, white fumes will ariſe, and light 
flocks will float in the air and attach themſelves 


to the {ide of the veſſel. This is a concrete acid, 


which ſoon attracts moiſture, when expoſed to the 


atmoſphere, and deliquiates. 


It would ſeem from Mr. Lavoifier's experiments 


that nothing is diſengaged from the phoſphorus, | 
but that the acidification . is performed merely by | 
abſorption of pure air. Other chemiſts pretend | 
that a diſengagement of phlogiſton takes place | 
at the ſame time, and that by union of this in- | 


flammable principle with pure air, the gas called 


| fixed air is formed, a ſmall quantity of which 


ſeemed to occur in an experiment made by Mr. 
Morvean. But the ſame chemiſt has fince re- 
peated his experiment with particular attention, 


* See a Note of Morveau's to the French Tranſlation | 


of Kirwan's Eſſay on Phlogilton, | 
+ De Aere bx9 & phlogiſticato. 
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| reſult, Mr. Grent agrees with him, ( 1 8 
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© TUNGSTEN, (49) © | 


# 
15 


rern 


fine nitore, in igne, & magneli refractaria, graviſſe 


and called it white cryſlals of tin, or 4in-ſpar. 
Bergman gives it the Latin name of lahis ponde- 
roſus, which however is exceptionable, as ſome 
authors give this appellation to the ponderous ſpar, 


| Beſides, its metaliic nature, admitted by Berg- 
man, ſeems to occaſion an impropriety in claſ- 


ſing it as a ſtone. Gerhardt denominates the 
metal of tungſten ponderous metal, while he aſ- 
ſigns the name of porderous. ſtone to the mineral 
called terra ponderoſa aerata. The tungſten itſelf 
he calls. ca!riſorm porderous metal mixt with cal- 
careous earth t. The name, Tungſten, not being 
equivocal, is preferable to any of the others, 
The Swediſh lung ſien is of a reddiſh white co- 
lour, and its ſpecific gravity is 4,988. The tung- 
ſten of Allenberg is white, and its ſpecific gravity 
is 5,825 0. The tungſten which was the ſubje 
of Scheele's experiments, came from the iron mines 
of Bitſberg, and was of a pearl colour. 
The texture of this ſtone is lamellated, its frac- 
ture is ſhining, and it is ſo hard as to firike fire 


lateral double pyramids, and then it has been 
taken for cryſtals of tin. A diſtinguiſhing pro- 
perty of this ſtone is, that when pounded and di- 
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The firſt analyſis that was given of tungſten, was 
in the Swediſh Tranſactions for 1781, by Mr. 
Scheele. From his experiments, and alſo from 
thoſe of Bergman, theſe chemiſts conclude, that it 
conſiſts of a peculiar acid earth, united with a 
quantity of calcareous earth, equal to half the weight 


+ Gerhard's grundriſs des mineral ſyſtems. 
Crell's Annal. 1784, ii. 196. 


| j| Woulfe, Phil. Tran. 1779, p. 26. 


9 2 : af 


ma. Before Cronſtedt ; Wallerius, Juſti, and other 
mineralogiſts had conſidered it as an ore of tin, 


without obſerving any fixed air“; in which laſt 


£ 


C1, 
ame and 
4 
tung ſten. 


2. 
Deſcription 
and proper- 
ties Of tung- 


ſten, 


with ſteel. Its form is ſometimes that of quadri- 


1 i; | 
44555 6 | 


tun z /len. 


ol its otibite 
heat, which expels the adhering acid, and changes 


ſome ſaline matter adhering 


by 


9.4. 
W olfrom 
contains 
the metallic 
part of 
tungſten. 
Its deſcrip- 
tion. 


ell ſhew that the acid: 
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of the tungſten, and, with a portion of iron. 
Bergman conſideted this peculiar earth as a metallic 
acid or calx ; and his conjecture reſpecting i its me- 
tallic quality: has been ſince confirmed: by Meſſrs. 
de Luyart, wha have reduced. it, and obtained a 
metallic regulus of a new and peculiar kind. 

But the Experiments of theſe chemiſts tend to 
af the earth ariſes from an 
adhering portion of the acid employed to obtain 


It; that the earth, inſtead of being a ſimple acid, 
is aQtually a compound, confifting of the calx of | 


Ting often united not onl with ſome of the acid 
befloyel. but allo with à portion of the alkali 
ufed'in the roceſs; and that it may be diveſted 
ity in water and acid properties by 


it to an inſipid yellow earth or calx, capable of re- 
duction to a metallic ſlate. 


1 4 ? 


Mr. Klaproth, having obtained from the Wal. 


fram of Cornwall, the peculiar earth, or ſuppoſed | 


acid of wngften, obſerved, that although it was 


ſoluble, when recently prepared and moiſt, in 
twenty times its quantity of water, as Scheele had 
found, yet after it had been dried, it became ſo 


much more unſoluble as to require 150 times its 
weight of water. He obſerved alſo, that its ſuſi- 
bility by heat depends on a portion of arſenic 


mixed with it, and that when the arſenic was” ſe. | 
2 by marine acid, it was no longer fuſible, 


ut it changed its colour in the fire from yellow 
to blue“. 

The acidity of the inagtentc ein is alſo de- 
nied by Mr. Heyer, of Brunſtuick, who waintains 
that its ſolubility in water is owing entirely to 
to it. 
two grains of this earth, deprived of its ſaline 


matter, in two pounds of water, without any ſen- 


fible diminution; but he obſerved that by mixing | 
it with ſalts, it became very ſoluble, and that 
when mixed with vitriolated tartar, , it was cap» | 
able of giving a blue ſtain to iron and zinc, which 
_ peared on expoſure to air, and was recovered 
e application of alkalis. He obtained a re- 
2 from this earth, both by the heat of a ſmith's 
hearth, and by means of dephlogiſticated air. 
This regu! us was blue, ſtriated like antimony, and 
very difficultly fuſible f. 15 

Meſſrs. de 25 wart procured the calx which 
they afterwards revived, from a mineral different 
from the tungſten of the Swedes. They extracted 


it from Wolfram, which thereſore may be conſi- 


dered as an ore of the regulus of tungſten. 
The mineral called by the Germans, Wolfram, 


and E into Latin, Spunia lubi, has been 
It is of a 


found hitherto only in mines of tin. 
browniſh black colour, is found in ſcattered 


* Crell's od, 1786, ſt. 1 
* Crell's annal. 3786, ſt. — 
Os” Rog 
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He boiled Z 


OR TUNGSTEN. 

maſſes, cryſtallized. in hexaedral flat priſms, ter. 
minating in an oblique pyramid with four ſides. 

It has a ſhining. and a metallic luſtre. - In is 

fracture it ſnews a ſoliated texture, and its leaves, 

which generally lie parallel, are ſometimes con- 

fuſed; ſtriated parts have been obſerved, and 


indeterminate in form, and ſharp in their edges. 

It is opake, and when ſcraped gives a dark reddiſh 
grey powder. It is ſoft, very e wy ſpecite 
. being 6,833. 

Mineralogiſts have differed beh. in theix! 'opt- , 
nions of the contents of Wolfram. Henkel con- 
ſidered t as an arlenical ferruginous ore of tin; 

Cronſtedt and Wallerius as a manganeſe mixed 
wich iron and tin; Juſti as a compound of tin, 

iron, arſenic, and an unmetallic earth; to which 

ingredients Baumer adds, ſulphur and calcareous 
earth; Scoholi, as an ore of tin; Sage, as a com- 
pound of iron and baſaltes; and Lehman, who 
made ſeveral experiments with it, concluded that 
it is compdſed of vitrifiable earth, combined with 
much! iron, and a very little tin. 

Meſſrs. de Luyart, by a ſkilful anabuly of wk 
tram, obtained the following conſlituent Ane 3 


{25 4049 


: "Yellow earth of Wachen a 5 paris 

Manganeſe 1 
Calx of iron, do” 1 31 

Quartz and Un . | 


55 1 mall firſt relate Scheele 8 dans MY agen, 
| and: then ſhall:giveian account of Mr. de Luyart's 
| diſcovery. on wolfram. The former is to be 


aw 
5 . 


is tranſlated into Engliſh i in Scheele's Chemical E. 
| ſays, | publiſhed by Dr. Beddocs, London, © 1786; 

hence the following extracts are taken; Meſſis. 
de Luyart's experiments were publiſhed in the 
tranlactions of the Royal Biſcayan Society of 
Friends to their Country, for the year 1783. and 


1 


their memoir has been tranſlated into Engliſh by 

Mr. Cullen, under the title of, a chemical analyſis 
; of Wolfram, and examination of a new metal which 
enters into its compoſition, by Don Joſeph and Don. 
Fauſto de Luyart; to which is prefixed a tranſlation 
of Scheele's analyſis of 7. ung ten, with Bergman's 
remarks ; London, 1785. 
the extracts which I ſhall make are quoted. To. 
begin with Scheele's analyſis, which, like all the 
works of this great chemiſt, is an excellent model 
of chemical inveſtigation. 

&« (a) In the fire tungſten does not ad an 
perceptible change, nor does glaſs of borax pro- 
duce any ſenſible effec upon it ; (i) but with mi- 
crocoſmic ſalt it forms, by means of the blowpipe, 
a glaſs of a ſea-green colour. If the globule be 


found'in the Stockholm memoirs. for 1781, and 


From this tranſlation. 


ſometimes teflaceous. The fragments are angular. 


a „. 


0 ram, 


t Mr. Bergman affirms that it does melt with borax. 
| Probably he uled ala rger proportion than Scheele did. 


. kept 


6. 


Sale 5 


ele 


analyſis of 
tung ſten. 


gut q an iron plate, and diſſolxed via twelve parts 
Iixivium was ppured ſeffiſrem acportion of white 
This poder was, edulcorzted, and nitrous. acid 


acid poured upon the remaining powder, only a 


nitrous acid (v) afforded, on the :hꝗdit ion of alkali | 


centrated acid of vitxiol, and the mixture was dif- 


ed off into a ſeparate phial; and the yellow pow- 
der, having been edulcorated with water, was put 


white. This ſolution was then in like manner a ſmall quantity of the nitrous or marine acids, 


poured into a ſeparate flaſk, and the powder edul- the powder becomes yellow; and, with the acid 


corated. As the matter was ſenſibly diminiſhed; 
by theſe operations, I repeated them many times 
on the ſame powder, digeſting it firſt in the nitrous 
acid, and then in the volatile alkali, vill at length 


mained undiſſolved weighed three grains, and 


kept in fuſion at the extreme point pfithe; flame, 
the: colour graduglly diſappeam; a very litibe nitre 
alſo very. ſoon qeſtioys tha Soloh bus id bens 
whenever; the, plue: art. f thg flame; is drien:on 
the; globule.; cRanſeqnenjlys: it. istheipblegiion; of ; 
the lame hich ig the capſe of the; coloyr;'-'{(c)) | 
One part of tunglien, ;redueed, io a finecpowder | 
in a glaſs mortar, was mixed;with-four: parts oft ab- 
kali.oktartar, and placed: in the fire in an iron 


crucible.” The.mixture, hen. melisd Ma peured 
of boiling water. After ſtanding iſame hours, the 


oder which had ſubſided to the: bottom. (D) 


added to it, till no more efferveſceuce could be 
perceived, by which, operation great part of it was 
diſſolved. , (v) The undiſſolved part of the pow- 
ger was dried, and being again mixed with, four 
parts of alkali of tartar, was fuſed as before: 
this maſs being allo diſſpilvad in water; aud nitrous 


very ſmall portion of grey powder was leſt behind 
undi ſſolved. (r) Theley (S) was ſaturated with | 
pitrous;acig,z it grew Sigh, by the precipitation | 
of ajwhits, powfer,, which Was afterwards: waſhed 
vijh,cold mayer and drigd. (ahi The folutian in | 
of tartax, à white-precipitate, which was dried. 
92. G) Boiling water has no action upon tungſten 
reduced tq powder. (x] On one part of finely 
powdered: tungſten were pouted two parts of con- 


tilled. The acid paſſed over unchauged; and 

the reſiduum, which was of a. bluiſh colour, 
was boiled a ſhort time in diſtilled water, which 
was then filtered off, and upon cooling depoſited 
ſome vitriolated lime. (c) On four ſcruples of | 
tungſten, reduced to. a very fine poder, were | 
poured twelye ſcruples of common ;njtrous. acid, 
or puxe aquaſortis: no efferveſcence enſuedi; the 


mixture was; then expoſed lola ſtrong digefting 


heat, - whereupon. the powder ſqon aſſumed à 
citron- yellow colour. The acid was then decant- 


into another phial. - (p) | On: this yellow powder 
I poured eight ſcruples of ,cayitic volatile . alkali, : 


lour preſently vaniſbed, and the powder became 


the greateſt part of it was diſſolved. What re- 
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Jeenied to be ſiliceous earth. Muriatic acid pro- 
duces the ſame effect upon tungſten as the nitrous, 
hut the ſolution was of a deeper yellow . 
63. (4) The ſolutions made in the foregoing man- 
ner with the nitious acid being all mixed toge- 
ther, ſome drops of phlogiſticated alkali were 
Added, upon which about three grains of ·Pruſſian 
blue were precipitated. ) The mixture was 
then ſaturated with cauſtic volatile alkali; but as 
No. precipitate apptared, ſome ſolution of. alkali 
pf tartar was added; a white powder now fell to 
the bottom, which, when walked and dried, weigh- 
e two ſeruples and five graink, and was found io 
be unadulterated calcareous earth; fo. alfo is the 
earth obtained Nis. (eh „(e) The extracts pro- 
cured by volatile alkali were precipitated with 
nitrous acid; the precipitate, was waſhed with 
cold water: and dried; it ist exactly the ſame as 
that mentioned & 1. (%. (p) It is of an acid na- 
ture, not eaſily ſoluble in water, for near twenty 
parts of boiling water are required to one of the 
precipitate; it colours the tincture of litmus red, 
and hay an acid taſ twee 
84. Now, as the earth ſeparated from tungſten 
by the.nitrous acid is calcareous: (. 3), it be- 
came neceſſary to try whether the aboue-mention- 
ed acid, combined with: caldaredus earth, would 
conftitute'a regenerated tungſten. Having this 
in view, and knowing that tungſten ts'not ſoluble 
in boiling water (< 2. 4), I mixed one part of the 
acid ſolution (F 3. D) with fix paris of clear lime- 
water, upon Which the mixture became a little 
turbid; but as, after an interval of ſome hours, 


there was no depoſition, the mixture was made 


to boil, when immediately a white heavy powder 
ſeparated, which, after being dried, gave a ſea- 
green colour to glaſs of microcoſmic ſalt, became 
bluiſh on being bciled in the vitriolic acid, and of 
a lemon colour with the nitrous and marine acids, 
and conſequently was pure tungſte. 
\ 5. To aſcertain more completely: the nature 
of this acid, the following experiments were 
made. (4) Under the blow-pipe the dry acid 
became firſt of a reddiſh- yellow colour, then 
brown, and at laſt black: it neither ſmoked, nor 


gave any ſigns of fuſion. . (3) Wich borax it pro- 


duced a blue, and with microcoſmic ſalt a fea- 
green glaſs; This colour is ſuhject to: the ſame 
changes as are related of the glaſs ( 1. 3). (e) 
When pulveriſed acid of tungſten is boiled with 


of vitriol, bluiſh. (v) If the ſolution of the acid 
of tungſten in water (F 3. D), be ſaturated with 
alkali of tartar, a neutral ſalt is obtained in very 
ſmall cryftals. (E) With volatile alkali this acia 
forms an ammoniacal ſalt, in ſhape like the points 
of ſmall pins. Thus ſalt, on diftillation, yields 
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its alkaliin a cauſtic flate ; the acid remaining 

behind in the retort, in the form of a dry powder 
of a yellow colour. 
pounds nitrated lime, in conſequence of Which 


-regenerated tungſten is produced. () Witli mag- 
nelta the acid of tungſten forms a heuttal ſalt of 
difficult ſolubility in water. (e) It produces no 
change on ſolutions of alam or lime, but it de- 
- compounds acetated ponderous earth, and the pre- 


cipitate is altogether inſoluble in water. (u) The 


following metallic ſolutions are precipitated, of a 


- white: colour, by the acid of tungſten, viz, vitrio- 


lated iron, zinc and copper; nitrated fil ver, quick- 
ſilver, and lead. as alſo muriated lead; but tin, 


combined with the ſame acid, is precipitated blue; 
and corroſive ſublimate, and e ana of gold, 


undergo | no change. 


96. When the acid of turghten f is nter ina. 
bie it loles the property of being ſoluble in 


water. That the acid is much diſpoſed to attract 
pblogiſton, appears from the blue colour it ac- 
_ quires with fluxes (5 5. 4. B). 


itance induced me to mix the dry acid with a 


little linſeed oil, and to expole the maſs to a ſtrong 
When it was grown 


Hre in 2 luted crucible. 
cold, I found the acid black, but in other reſpects 
quite unchanged. I alſo mixed one 


two parts more of ſulphur, and again diſtilled it 


off: che acid had acquired a grey colour. but was 
In other reſpects unaltered. Solution of liver of |? 
ur was precipitated of a green colour, by 
acid of tungſten, : but the phlogiſticated alkali 


tulph 


white; the latter precipitate is ſoluble in water. 


lation of the acid of tungſten | in water, and the 
Liquor be ſpread on poliſhed iron, zinc, or even 


tin, the acid acquires. a beautiful blue colour; 
and the ſame thing happens if theſe metals be : 


t into the acid. 


".< 7. As the acid of colores likewiſe acquires | 


a blue colour from theſe metals, it might be na- 


tural to ſuppoſe that the acid of tungſten is the 


ſame as that of molybdæna; but as, in other re- 


ſpects, it ſhews very different properties, it muſt ] 


be of a totally: different nature. For, 1, The 
acid of molybdzna is volatile, and melts in the 


fire, which is not the caſe with the acid of tung-! 
2dly, The former of theſe acids 
has a ſtronger attraction for phlogiſton, as appears 


en (F 5. A). 


from its combining with ſulphur, and the change 
it undergoes on calcination with oil. 


not turned yellow by the acid of nitre, and is 
readily ſoluble in it : with tungflen it is quite 
the contrary: gthly, Ponderous earth, combined 
vith the acid of molybdena, is ſoluble 3 in water; 


This ammoniacal ſalt decom- 


This circum- 


part of the 
dry acid with two parts of ſulphur, and diſtilled 
off. the latter; I then mixed with the reſid uum 


zdly, 


Lime combined with the acid of molybdæna is | 


{ 


* 


i 


838 


1 3%1 


— 


the acid of Frogs 


© after being waſhed, 


OR TUNGSTEN. 

but the code luntion of the ponderous earth with 
en is inſoluble. 
The acid of molybdzzna has a weaker atttaction 
for calcareous earth than the acid of tungſten 
has; lor if the combination of lime and acid of 
molybdæna be digeſted/in a ſolution of the above 
mentioned ammoniacal ſalt 65 5+ 4), 2 regenerated 


tungſten will be obtained. 


And, $gthly, 


The iron procured from ſome forts of tungſten i is 


to be conſidered as accidentally preſent.” 
The following 


Luyarſs memoir: mt 

F. 10 Wolfram felt; will hot melt with a 
++ blow-pipe : the angles are only rounded ; but 
** internally it cos its ſtructure aud colour 


+ without change. 


2. With microcoſmic [alt it fuſes with effer- 
veſcence; and fotms a glaſs of a pale red in 
&. the exterior flame, ae much darker in the 


1 Merten i f 


With borat it likewiſe erwies and 
oe pas in the interior flame a glaſs of a greeniſſi- 
yellow, which in the exterior turns reddiſh. 

+4. Having put fome wolfram in a crucible, 
©. and: kept it on a ſtrong fire for one hour, it 


| «ſwelled, became ſpongy, and of a browniſh co- 
«+ lour, emered into a ſemi-vitrification, and was 
attracted by the magnet. 


„ 5. Having mixed equal parts of nitre aa 
„ wollram, and put them into a red-hot crucible, 
„ they detonated, or rather boiled up with a 
64 blur flame round the edges, and nitrous va- 

urs aroſe. Putting the matter afterwards 


in water, it diſſolved in part, anda few drops 


of acid produced in the Toletivn 4 white | 
If a few drops of marine acid be added to a ſo- 


cipitate. 


WP 7 4. ** 1. Having ſet on dis fire: 10 a crucible, 
two drachms of wolfram ground to a powder, 
with four of vegetable alkali, it melted eaſily 
enough; and, having emptied this mixture on 


edulcorated, weighed 37 grains. 


was poured afterwards upon the diſtilled wa- 


hana ck are from Meth, de 


pes [A 


art's ang. 


Iyſis of 


A 


a plate of copper, there remained in the cru- 
cible a black ſubſtance, which after being well | 


2. That which felf on the plate of copper 


& ter, which had ferved to edulcorate the reſi- 


18 em i in the crucible; and the liquor being 


+: filtrated, there remained on the filtre a pow- 
0 der of a lighter colour than the former, which, 
weighed nine grains. 
„ From this it is to de concluded, that the por- 


„ tion diſſolved by the 2 52110 was equal to 98 


ee grains. 


3. The black refine which remained in 


being aſſayed with the blow-pipe, gave with 
microcoſmic ſalt a glaſs of a greeniſh-yellow 
in the interior flame, and in the exterior flame 


the crucible was attracted by the magnet; and, 


a globule 


( 
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{+ a globule, which as it cooled appeared. of a 


Ti crimſon-red, and afterwards remained of a red--|. 


3 5 1 . , — : 0 
. diſh-yellow, This half phenomenon pointed 
out to us a mixture, of iron and manganeſe in 


this ſubſtance *. — 
$* AC FL 5 wi £5 v 2 
5. Upon the 


which paſſed clear through 


there was a white _ precipitate formed, which, 
after repeated edulcorauions, and pouring off 
the liquor, preſerved. a taſte at ficſt ſweet, hui 
afterwards ſharp and bitter, which, cauſed a diſ- 
agreeable ſenſation in the throat; and the ſolu- 
ce tion of this precipitate in water made the blue 
paper of tourneſol turn red. We could not 
then exactly determine the quantity of this 
« precipitate, becauſe we obſerved it to.difſolye,. 

in conſiderable, quantity, in the water: with 
which i was walled nt, we. > 

N eee Having obtained theſe reſults by 
e the dry method, we proceeded to examine this 
e fubſtance by means of liquids, and for this 


« grains of pounded wolfram, upon , which we. 
i poured a ſufficient quantity of marine acid, to 
«© ' cover the powder to tbe depth. Fine thickneſs 
© of one finger. This phial we placed in a ſand- 
* bath, and having made the liquor boil for one 
hour, we obferved that the powder turned yel- 
% low. This particularity, and the acid proper- 
* ties which we perceived in the white precipi. 
tate (Sedt. iv. No. 5), made us ſuſpet imme- 
* diately that the matter, from which this colour 
s proceeded, might be that particular product 
„which Scheele, a Swediſh * has lately 
met with in a ſtone called Tungſten, or heavy 
e flone. Our ſuſpicions were more confirmed, 
** when, having let the powder ſettle, poured off 
* the acid liquor, and edulcorated the reſiduum 
„with diftilled water, we ſaw that, upon pouring 
„ ſome cauſtic volatile alkali on it, the yellow 
colour inftantly diſappeared, and the liquor 
remained tranſparent. Upon this we decanted 
e“ off the liquor, and after edulcorating the reſi- 
% duum with diftilled water, we made it boil 
again with new acid, which preſented the ſame 
phænomena as the firſt, as alſo did the volatile 
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60 
« it may be. It is always the caſe, that the exterior 
« flame of the blow-pipe calcines metals in general, 
and that the interior gives them a portion or phlogi- 
6. ſton. There is very little difference in the effects 
« which theſe two flames produce on iron, which, in 
both of them, gives to microcoſmic falt a green 
% colour, more or leſs deep in proportion to the quan- 


_ © tity employed; but the exterior flame gives to manga - 


neſe a crimſon colour, which diſappears in the in- 
e terior, Hence it is eaſy to account. for the change 


* This curious phenomenon is very uſeful to diſ- 
cover manganeſe mixed with iron, in whatever tate | 


—_—_ 


3 


* —ũ— * 


n e e recen f: diſſolve in either. of 
14 # * een > a 14 
ſolution (Sect. iv. No, 2.) | 
Which ear tt e filtre, we pour - 

ed gradually ſome nitrous acid, and inſtantly | 


ef - os 


% ſhould give to the yellow a tinge of 


40 ceeds the reddiſh- yellow colour.“ f 


| OR TUNGSTEN. 
4 alkali with which we repeated the former ope- 


ration; and thus we alternated with the acid 
„and the volatile alkali, until there remained 
' 66 


but a little of the powder which would not 
them, and which weighed. 
[WO gie „„ 
'2.** This ſmall refduum was in part quartz, and 
in part ſeemed to be calx of tin, by the milky 
colour which remained upon the cooling of the 
ce olaſs formed of this matter and microcoſmic 


Halt, by means of the blow-pipe. However we 


could not be ſure that it was really tin, as the. 
++ ſmallneſs of the quantity did not permit us 
eto make the experiments neceſſary to aſcertain 
&h It —— | f 


* 


4. We tried in the fame manner two other 


; +. ſolutions, by the vitriohc and by the nitrous 
acid, of which the firſt aſſumed a blue, and the 
| ©* ſecond a yellow colour; which confirmed us 
till more in our ſuſpicions: but as theſe ſolu- 


e tions were made more {lowly than with the 


4 a3; or | * marine acid, we quitted them to continue our 
purpoſe we put in a glaſs phial one hundred | 


„ inveſtigations with the latter. 5 c 
7- ** We took half of the alkaline ſolution 

„ (Sect. v. No. 3.) into which we poured, drop 
« by drop, nitrous acid well dilated wah water; 
and inſtantly there was a copious white preci- 
6« pitate formed. Having poured off the ſolution, 

ce we threw diſtilled water on the precipitate to 

% edulcorate it; but obſerving that part of it was 

« diſſolving, and our intention being to deter- 
{© mine the quantity, we poured back upon it the 

«+ ſolution we had decanted off, to recover what 
& had been diſſolved, and evaporated the whole 

to dryneſs. Then we took up the refiduum, 
« and put it in a ſmall earthen pot within the 

« muffte of a cupelling furnace, and thus evapo- 

% rated the ammoniacal nitre; and there re- 

« mained a yellow matter of the colour of brim- 

« ſtone, which weighed e e grains. As 

te this quantity was obtained from the half of the 

ſolution, it followed that the hundred grains of 

wolfram contained fiſiy· ſix of this matter ; but 
having obſerved that the bottom of the earthen 
poi remained yellow, we broke it, and diſcs- 
vered that this matter had penetrated the pot 40 
the thickneſs of one line; for which, reaſon we 


of the crimſon: into a reddiſh-yellow in the mixture 
of. theſe two ſubſtances. The manganeſe calcined in 
the exterior flame preſents. the crimſon colour which 
is proper to it in this. ſtate; but in cooling it takes 
from the iron a part of its phlogiſton, and thereby 
6 looſes its colour; and the iron deprived of this gives. 
& to the microcoſmic ſalt a yellow honey colour. Ii in 
« the mixture there is more manganele than, iron, as 
«© happens in the preſent caſe, the former not finding all 
* the neceſſary phlogiſton, it is very natural that it 
red; whence pro- 


cc 
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repeated 


n our experience has ſhewn us, that what the 


1 matter, . eight grains, and thirty; of "calcareous 
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ts repeated the operation; making uſe of the bot- 1 
„ tom part of a glaſs matfaſs inftead of the ear- 


« ther pot; And by this methed we aſcertained 
ei the Wolfram! to contain fixty- ve parts in the | 
c hundred of this matter. 


From theſe ſame proceſſes frequently repeat- 


eds à8 well in the dry as the moiſt method, it 


* appears that wolfram is compoſed of manga- 
c neſe, iron}, and 2 yellow matter, the properties 
„e of Which we will preſently explain. With te- 
6 gard-to the quartz, and the little tin, which zwe 


« Have ſuſpected in the inſoluble e reſiduum, we 


« think they bught to be confidered as extraneous 
te parts, rather than as eſſential to the compoſition | 


of wolfram; fince it is not to be wondered at. 


de if, while this mineral i is obtained from mines of | 
„tin, in which the uſual matrix is quartz, there 


ſhould be found a ſmall portion of both theſe 


two ſubſtances mixed with it; though imper- | 
6 ceßtible to tbe ſight,” i 


In the moiſt way, the proportion of the 


© different ingredients in a hundred grains 'of | 


”y * WOUram 1 is, 4 
* Grin 


9K | Manganeſe, inthe lago blackcals 22 
| 6, Calx of iron „ be ie 1320 FT 
4+, Of the yellow . 135 eee 
18 Nen dunm of N nd tin 675 1/Sfeq ©? 
5 1 e ET 47 N 2 5 102? 


e erbe examination which we bare mate of 
this yellow matter, from the white preci itate 

& produced by the nitrous acid in the fixed alkali 
6 ſolution (Sect. iv. No. 5:), and from that which 


ee the ſame acid cauſed 1 in the volatile alkall ſolu- 
tion (Sect. v. No. 7), has entitely convinced us 


that theſe products are perſectly ſimiliar to thole 
« which Scheele obtained in his analyſis of the 
&« heavy fone (tungſten); and, for more ſecurity, 


« we have compared them with thoſe which we 


« procured, by the ſame method, from à tiing- 
„ {ten of the mines of Schlakenwald in Bohe- 
% mia“, and they have been ſound to be the 
* ſame thing, However, we muſt confeſs that 


& above-mentioned author and Bergman have 
« conſidered as a ſimple acid ſalt, is a very 
« compound ſalt, which varies according to ihe 
4e proceſſes employed io form it; as will appear 


« by the following ys Cage made with the 


ce yellow matter, 7 


4: fa. e. be able 10 1 this eka- 
ee mination in due form, we \refolved to col- 


0 ow” a good e of the yellow matte. | 


4 n bY 12 
iq 15 4 3"; 


AY this bundred RY of this ſtone gave, of yellow, | 


os earth.“ 


——_ 


R runerrkü. ae. 


For this purpoſe we een fix Cüncss © of, 
wolfram With as much 2 alkali, dif. 


«ſolved the: mixture in Kia Water, f Red, 
the Liquor, and"ev#porated' it 4 755 
lt, upo 


| nr this manner we obtained a white 


1 65 whieh, after it” was” ptbrind” fine, Ve 2m, 
[46 nitrous acid, atid put it to boil in a fand-bath; 
„ and ſtiom this operation the powder turned 

yellow. „We then decante 4 the liquor. and 
eee upon. the reſiduu ' freſh. acid, 1 with, | 
6 which we ag the fariic ach before, 5 "and Ibis we. 
i 66; repeated 4 third time, t deprive, it of all the 
Alkali, The powder Uileh remained v we calcin- 
*"ied in the muffle of a cupelling furnace, and 
ft came out quite yellow and pure. 


ig 


7. 1. This matter is entirely atze. 


46 and its ſpec EEE, 18 6,12. 
| 1 When hp wry itfe en uh te oe, it 
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grows black a and at but does not melt. 

| cies It efferveſces with microcoſmic ſalt, and 

« forms in the interior flame a tranſparent glaſs of 
*« blue colour, mbre or leſs. intenſe faccording 
*©to'the en ortion! but without : any mixture . of. 
© red; Int the exterit t the colour vaniſhes. Fay 

«-rirely batir retnt again in .the;1 interior. 
this altern be often” re cated, or if 1 it de 
„held in either part of the flame over charcoal 
8 for any long time, it loſes its colour ſo much, 


le A it 15 1 impoſſible to revive. it. This effect 


proceeds fr fre ET the Heath in th aſh £54, Which 

« Fombioing with' 1 take away ihe 

2 dpf adqqin A little eg Es 5 Ie 
«to a globule of the Mae glaſs newly. 1 e | 
e and whoſe colour is intenſe, for] it then inflagtly 
becomes tranſparent. * 

4. It likewiſe effetvelces with. Vs, and 
forms a browniſh yellow tranſparentglaſs,, which 
«« keeps the colour in both flames. 

15 It likewiſe efferveſces with mineral alkali, 
„And combines with it without preſenting. wy 
ov N Phenomenon. F 

$7,461, This matter does not diſſolve. in 
water, but when triturated with it forms an 


(e 


e | © emulſion, which paſſes, through filtres, without 


becoming Clear, and continues a long time with- 
out making any depoſition; only, when it is 
much loaded, at the end of a few days, there is 

a cloud formed towards the bottom, more denſe 
than any where elſe in the glaſs; and at the 
q * a of three months it is till a little turbid. 

2. The vitriolic, nitrous, and marine acids | 
«i pines: no action on it; nor/is trituration! ſulfi- 
cient 10 diffuſe it ſo as to forta an emulſion With 
ve them. The acetous acid gi ves it a blue colour, 
Ns but does not diſſolve it. 

3. This Mater dillöl s completely; in cauſtic 


0 
— 


* 


vegetable alkali, not only by the dry, but alſo 


te by 
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2 by the moiſt method; but the 


produce has al- 
ways an exceſs of alkali. If ſome drops of ni- 
4 


* trous acid are poured on this ſolution, there is 
6 inftantly.a white precipitate formed, which diſ- 
21 ſolves by agitating the liquor; and upon pour- 
0 
0 
ce 
© 
& 
© 
66 
£4 


menon; and this laſts while the ſolution pre- 


more acid than is neceſſary be poured to ſaturate 
this exceſs, the precipitate which is formed does 


filtrating the ſolution in this ſtate, there remains 

on the filtre a white ſalt; and the liquor which 
paſſes clear contains nitre, and a portion of this 
fame ſalt. The ſalt which remains on the filtre, 
after being edulcorated, has a taſte at firſt ſweet, 
afterwards ſharp and hitter, and cauſes a dil- 
agreeable ſenſation in the throat: it diſſolves in 
water, and the ſolution turns the blue paper of 


obtained by means of the nitrous. acid from the 
alkaline ſolution. (Sect. iv. No. 5) ; and is the 
ſame alſo which Scheele obtained in his analyſis 
of the heavy ſtone (Sect. i. lett. f), to which 
he gave the name of acid, conſidering i it as a 
ſimple acid. Although we allow it to contain 
an acid, we mean now to ſhew that it is com- 
bined with a portion of alkali and of the precipi- 


acid properties. 


C ix. © The properties of this ſalt are various, 
according to the circumſtances that accompany 


follows : 

— 

© alone, and with other fluxes preſents the ſame 
phenomena as the yellow matter. 

2. When put to calcine in a little pot « or tft, 
* it ſends forth the ſmell of nitrous. acid, and 
e turns yellow; but on cooling it remains white, 
e  jnfipid, and inſoluble ; and this reſiduum melts 
+ by itſelf alone with the blow-pipe. 

3. When either vitriolic, nitrous, or marine 
acid was poured on this ſalt, they produced a 
yellow colour; and in the filtrated ſolution 


cc 
cc 
T 
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fixed alkali, correſponding to the acid employed. 
„If this operation is performed in a retort, and 
ce the vitriolic acid is employed, there paſſes into 
«* the receiver a portion of nitrous acid. 


tating acid, and that it is in this ſtate anl. it has 


„With the blow-pipe it melts by itſelf 


ing freſh acid. it again preſents the ſame pheno- | 


— 


— 


its precipitation; which a be ſeen by what | 


there was found a neutral ſalt, with a baſis of 


If, inſtead of pouring the acid on the ſalt, it 
.** be poured on its ſolution, no precipitate is 


_ 
„ the quantity of acid is ſmall ; 
neſs. 
and the liquor is made to boil, a yellow. precipi- 


formed, not even on making the liquor boil, if 


but the ſolution | 
loſes its ſweet taſte, and acquires more bitter- 


If a large quantity of acid be poured on, 


tate 1s bee in every reſpect ſimilar to the | | 


:# 133 ] 


ſerves an exceſs. of alkali, but the liquor ac- | 
quires more. bitterneſs in proportion. But if | 


not rediſſalve, however it is ſtirred; and on 


tourneſol red. This ſalt is ſimilar to what we 


40 


4 
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yellow matter which we made uſe of to form this 


falt (Set viii. No. 3): 


4+ ** The acetous 56d, < or diſtilled vinegar, dic. 


ſolves this ſalt completely by ebullition; and the 


ſolution being left to cool, there is a white mat- 
ter ſticky like wax, depoſited on the ſides of the 
. veſſel ; which being waſhed, and kneaded with 
the fingers, forms a maſs adheſive like bird-lime, 
which has-a fat and very ſweet taſte to the 
tongue; and on being expoſed to the air, ac- 
quires a dark-grey colour, loſes its adheſive qua- 
lity, and grows bitter. This matter diſſolves in 
water, and gives it firſt a ſweet, and then a bit- 
ter tafle, makes the blue paper of tourneſol red, 
and has the other properties of the preceding 
ſalt ; except that it turns blue with the vitriolic 
acid, and that it precipitates the vitriol of cop- 
per. We cannot affirm whether this ſalt, beſides 
the metallic-part, the alkali, and the acetous 
acid, preſerves ga d of the nitrous acid; but it is 
certain we have obtained a ſalt abſolutely ſimilar, 
by uſing the acetous acid in place of the ni- 
trous, in the precipitation of the ſolution of the 
yellow powder in the fixed alkali, after the fol- 
lowing manner: | 
« We evaporated this alkaline ſolution to dry- 
. neſs, poured: acetous acid upon the reſiduum, 
and by making it boil diſſolved the greater part. 
We inſtantly decanted the liquor, and letting it 
cool, it formed into feather-like cryſtals. Hav- 
ing edulcorated theſe, and ſeparated them from 
the liquor, we perceived they had a ſweet taſte, 
though not ſo ſtrong as the former ſalt, and after- 
wards bitter; their ſolution turned blue paper 
red, and ſpirit of wine precipitated it, but it re- 
mains like an emulſion: the reſiduum, which 
did not diſſolve, was of the ſame nature. 
Theſe cryſtals, digeſted with freſh acetous acid, 
diſſolved, and gave the acid a blue colour ; 
but as it cooled this colour gradually diſappear- 
ed, and a glutinous matter depoſited itſelf on the 
++ ſides of the veſſel, which had the ſame proper- 
ties as the former ſubſtance of chat ſort, If, in 
place of letting the ſolution cool, it ſhould be 
kept boiling, the blue colour diſappears, and 
nothing is precipitated, not even after cooling; 
++ by continuing the ebullition till it is almoſt con- 
++ centrated to dryneſs, and pouring ſpirit of wine 
to ſeparate any acetous alkaline ſalt which might 
ebe formed, there is a white powder precipitated, 


te 


te 
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of wine, taſtes exceedingly bitter, and is very 
ſoluble in water; but this ſolution does not red- 
den blue paper, nor make that blue which is pre- 
pared with vinegar, 9, With the blow pipe it 
preſents the ſame phenomena as the former ace- 
tous ſalts: With vitriolic acid its ſolution is 
blue : with vitriol of copper it gives a white 
precipitate, and in all other reſpeQts it is the ſame 
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which, after being edulcorated with freſh ſpirit 
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* blue firſt, then yellow, and when cool remain 
„ white. 


It appears that in theſe falts, though all com- 
**: poſed of the ſame principles, that is, the metal- 


lic part, the alkali, and acetous acid, their dif- 
*+ ferent proportions of theſe, and the more or leſs | 
perfect ſtate of their combination, are the cauſes 


« of the different taſtes, and of the ſmall diſagree- «6 cination, and the reſiduum was a yellow powder. 


* ment in other properties: theſe conſtituent parts 
have been difcovered in the following manner: 

_ + Having poured a quantity of lime- water upon 
<< the folution of the precipitate formed by the ni- 
* trous acid (Sect. viii. No. 3), as well as upon 


* 


«* thoſe obtained by means of the acetous acid, 


white precipitates were formed, and all of them 
« were a true regenerated tungſten: Having af- 
e terwards thrown fixed air upon the filtrated li- 
* quors, to precipitate any lime which might re- 
main in them; and having boiled them, as well 


do render the precipitation more complete, as to 
** deprive them of any exceſs of fixed air; we 


found in the folutions, after they were filtrated, 
and evaporated to drynefs, neutral ſalts, which 
in the ſolution, from the precipitation by the 
ce nitrous acid, were nitre with baſis of alkali, and 
e calcareous nitre ; and in thoſe from the acetous 


*© acid, were, in the ſweet folutions, acetous alka- 


line falt; and in the bitter one this ſame alt, 
and a quantity of mild alkali ;—which proves, 
that in all of them both alkali and acid were en- 
gaged in the precipitation. 

6. Upon pouring the vitriolic ſolutions of 
iron, copper, and zinc, and the ſolutions of ma- 


« rine mercurial ſalt, alum, and Pruffian alkali, 
upon the ſolution of the precipitate formed by 
« the nitrous acid (Set. viii. No. 3) no precipita- 


te tion enfues ; but calcareous nitre, and the ace- 


© tous ſalts of copper and lead give white precipi- 


5 tates, The Pruffian alkali forms no precipitate 
©« with the acetous ſalts (Sect. ix. No. 4). 
++ Thefe experiments ſufficiently prove, that this 


* falt is not a ſimple acid, but rather a falt compoſ- | 
ed of the yellow matter, fixed alkali, and the pre- 


e cipitating acid. The combination of this yel- 
\ low matter with volatile alkali, the properties of 
*« which are very ſimilar to thoſe of the former 
« falt, will finally clear up this point, by making it 
appear that the acid which Scheele obtained from 
the decompoſition of the heavy ſtone, by the moiſt 
e method, is likewife a compound falt. 

§ x. 1. “ The yellow powder diſſolves entirely 


* jn volatile alkali ; but this ſolution has always an 


« exceſs of alkali. 
2. We ſet this ſolution to evaporate in a fand. 
« bath, and cryſtals formed in the ſhape of needles, | 
« which had a ſharp bitter taſte, and cauſed a dil. 
* agreeable ſenſation in the throat, and their ſolu- 
* tion, turned the blue paper of tourneſol red; the 


0 154 ] 
„ with them. All thefe ſalts in calcination turn 


r 2 r 


I 


++ Having repeated this 


OR} TUNGSTEN. 
| © liquor which covered them had the ſame qualities. 


ration with different 
<« quantities of theſe ſame cryſtals, leaving ſome 


4  Jonger on the fire than others, we obtained fo- 
_ < lations with fo much the more acid as they were 
kept longer on the fire; and during the opera- 
tion they all emitted a ſmell of volatile alkali. 


6 Theſe cryſtals loſt their volatile alkali by cal- 


perfectly ſimilar to that which we made uſe of 

% to form the ſolution ; and having performed this 
« operation in a retort, the powder which remain- 
« ed was blue. This falt precipitates the vitriolic 
« ſalts of i iron. copper, zinc, and alum, calcareous 


nitre, marine mercurial ſalt, the acetous ſalts of 


{© Jead and copper; and with lime- water regene- 
e rates a tungſten. The vitriolic acid decom- 
«© pounds it, and forms a blue precipitate ; the ni- 
e trous and marine acid cauſe a yellow. The 
& Pruffian alkali makes no precipitate. 

3. © Having poured nitrous acid upon a portion 
ce of the ſolution with excefs of alkali, a white 
C6 powder was precipitated, which, after edulco- 
ration, had a taſte at firſt ſweet, afterwards ſharp 
and bitter, and its ſolution turned the blue paper 
++ of toyrneſo] red. This falt is entirely ſimilar to 
e that white precipitate which we obtained in the 
e analyſts of wolfram (Set. v. No. 7) and the 
« acid which Scheele drew from the heavy lone 
4 (Sekt. ih. Jett. c. and d. of his Memoir). Fhis 


falt is like that which we obtained from the fixed 


* alkali ſolution (Sect ix. No. 3) except in the fol- 
4 lowing qualities: | 
e. 1ſt, That the ſolution of it is decompounded 


by making it boil, becomes emulſive and of a 


„— 


blue colour, and precipitates a blue powder with- 


+ ont any ſaline quality. 2dly, That by calcina- 


tion it turns yellow, and in a cloſe veſſel blue; 


and this reſiduum does not melt with the blow- 


ee pipe. 2gdly, That with vitriolic acid it turns 
6& blue. Athſy, That with fixed alkali it emits a 
e ſmell of volatile alkali. Sthly, That with lime- 
ei water, beſides forming a regenerated heavy 

« /lone, it emits at the ſame time a ſmell of vola- 
tile alkali; and the liquor, when evaporated af- 
{© ter being decanted, leaves only calcareous nitre. 
e Finally, this combination is weaker than that of 
e the fixed alkali. This proves likewiſe, that this 


| © ſalt is a triple ſalt, formed of the yellow powder, 


& volatile alkali, and the precipitating acid; and 
6 that it ought by no means to be confidered as a 
ee ſimple acid. 

„ However, we cannot omit doing joltiee to 
«© Mr. Scheele and Mr. Bergman. We are aware 
++ that the heavy fone, From which they obtained 
e theſe products, is a very ſcarce and little known 
++ mineral; and to our particular knowledge they 
e had a very ſmall quantity to make their exami- 
” nation properly; otherwiſe they would not rea 

= 


% ee 


% Pruffian alkali, which let us know that the ſmall 
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& failed to have pointed out its properties with that 
«« exaCtneſs-and diſcernment which diſtinguith their 
+6 maſterly works.—Let us proceed now with the 
yellow matter. %%% 

$ xi. 1. This powder turns blue if left in 
ea light place, and more readily when expoſed 
„ to the ſun, and in this laſt caſe the blue is more 
« intenſe. 


2. © Having kept an hundred grains of the ſame | 


„powder in a crucible of Zamora, well covered 
in a ſtrong fire for half an hour, it became a 
& ſpongy maſs of a bluiſh-black, the ſurface of 


„ which was cryftallized into fine points, like | 


** plumole antimony, and the inſide compact, and 
4 of the ſame colour. It was too hard to be broke 


V in pieces by the fingers; and, when ground, was 


reduced to a dark-blue colour. l 
3- ** Having mixed a hundred grains of the 
* ſame powder with a hundred of ſulphur, and put 
the mixture in a Zamora crucible on a ſtrong 
fire for a quarter of an hour, it came out a dark- 
se blue maſs, which was eaſily broke by the fingers; 
d and the inſide preſented a cryſtallization like 
s needles, as the laſt, but tranſparent, and of the 
* colour of a dark lapis lazuli. This maſs weighed 
** forty-two grains, and when placed on burning 

“ coals yielded no fmell of ſulphur. = 
4. ©* Having put another hundred grains of this 
powder into a Zamora crucible, provided with 
charcoal, and well covered, and placed it in a 
e flrong fire, where it remained an hour and a 
e' half, we found, on breaking the crucible after it 
„ was cool“, a button, which fell to powder be- 
e tween the fingers. Its colour was dark- brown; 
and on examining it with a glaſs, there was ſeen 


6 


a congeries of metallic globules, among which 


© ſome were the bigneſs of a pin's head, and when 
© broke had a metallic appearance at the fracture 
< in colour like ſteel. It weighed ſixty grains, of 
* courſe there was a diminution of forty. Its ſpe- 
cific gravity was 17.6. Having calcined part 
< of it, it became yellow, with 2 increaſe of 
* weight. Having put one portion of this ſub- 
e ſtance powdered, in digeſtion with the vitriolic 
acid, and another with the marine acid, neither 
cc of them ſuffered more diminution than 288 of 
their weight; then decanting the liquor, and- 
* examining the powder with a glaſs, the grains 
* were fiill perceived of a metallic aſpect. Both 
ee the acid liquors gave a blue precipitate with the 


« diminution proceeded from a portion of iron 
« which the button had undoubtedly got from the 
% powder of the charcoal in which-it had been ſet. 


* The firſt time we made this experiment we broke 


* the crucible without letting it cool entirely; and as 


OR TUNGSTEN, - 


The nitrous acid, and aqua regia, extracted like- 
** wiſe from two other portions the ferr uginous 
<« part; but beſides they converted them into 
we uſed in this operation. | 
\ xii. 1. Having put a hundred grains of 
gold, and fifty of the yellow powder, in a Za- 
mora crucible furniſhed with charcoal, and kept 
it in a ſtrong fire for three-quarters of an hour, 
there came out a yellow button which crumbled 
in pieces between the fingers, the inſide of which 
ſhewed grains of gold, ſeparated from others of 
a dark-brown colour: this demonſtrated there 
„had not been a perfect fuſion, and likewife chat 
e this ſubſtance: was more refractory with gold, 
% ſince the heat which it endured was more than 
{© ſu{hcient to have melted it. The button weigh- 
ed a hundred and thirty-nine grains, of courſe 
there was a diminution of eleven grains. Hav- 
ing put this button with lead in the cupelling 
furnace, the gold remained pure in the cupel ; 


able difficulty. 5 

2. © Having made a mixture of platina and yel- 
| *© Jow powder in the preceding proportions, and 
++ expoſed it to a ſtrong fire, with the ſame cir- 
6+ cumſtances, for an hour and a quarter, it pro- 
„ duced a button which crumbled with eafe be- 
« tween the fingers, and in which the grains of 
platina were obſerved to be more white than 
| ** uſual, and ſome of them changed ſenſibly in 
++ their figure. This button weighed one hundred 
and forty grains, and of conſequence there had 
s been a loſs of ten grains. When calcined it 
took a yellow colour, with very little increaſe of 
weight; and after waſhing it to ſeparate the 
 ** platina, there remained a hundred and eighteen 
| + grains of a black colour. Having placed this 
++ portion again to calcine over a ſtrong fire in a 
e muffle, it ſuffered no ſenſible alteration in weight 
or colour; for it neither grew yellow, nor took 
& the brown colour of the platina, but kept the 
«+ ſame blackneſs as before it was calcined. It 
e muſt be attended to, that in the waſhings there 
„ was not {o much care taken to collect all the 


* 


* 
- 


En nn * 


for this reaſon the water carried off part of the 
<« fine black powder; and conſequently the in- 
% creaſe which the platina preſerved, after being 
* waſhed and calcined the ſecond time, ought to be 
*« computed at more than the eighteen grains which 
ce it ſhewed by its weight. 5 
| © Having mixed the yellow powder with other 
& metals in the preceding proportions, and treat- 


„ fire, and its dark brown colour turned inſtantly 


as ſoon as the matfer was in contact with the air, it took 


— 


— 


yellow.“ | 


6 yellow powder, perfectly fimilar to that which 


is but this operation was attended with confider- 


| 6 platina as to deprive it of the yellow colour, and 
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te ed them in the ſame manner, the reſult was 


6 as follows: in 


3. With ſilver it formed a button of a whitiſh-' 
+ brown colour, ſomething ſpongy, which with a 
few ſtrokes of a hammer extended itſelf eafily; 


+ but on continuing them it ſplit in pieces, This 


button weighed a hundred and forty-two grains, 


and is the moſt perfect mixture we have obtain- 
6 ed, except that with iron. | 


4. With copper it gave a button of a copper- 
„ jſh-red, which approached to a dark-brown, was 


« ſpongy, and pretty ductile, and weighed a hun- 


. 


** dred and thirty-three grains. 


5. With crude or caſt-iron, of a white quality, 
*« it gives a perfect bution, the fracture of which 
Was compact, and of a whitiſh-brown colour: 
« it was hard, harſh, and weighed a hundred and 


« thirty-ſeven grains. f 


6. With lead it formed a button of a dull 


„ dark-brown, with very little luſtre, ſpongy, very 
% ductile, and ſplitting into leaves when hammer- 


ed: it weighed a hundred and twenty-ſeven grains. 


7: ** The button formed with tin was of a 
% lighter brown than the laſt, very ſpongy, ſome- 


+ what ductile, and weighed a hundred and thirty- 
_ «© eight grains, IE bak e 
8. That with antimony was of a dark-brown | 


„colour, ſhining, ſomething ſpongy, harſh, and 


« broke in pieces eaſily ; it weighed a hundred and 


« eight grains. J 
9. That of biſmuth preſented a fracture, 


+ which, when ſeen in one light, was of a dark- 
_ «« brown colour, with the luſtre of a metal, and in 


another appeared like earth, without any luftre ; 


* but in both caſes one could diſtinguiſh an infi- 
*nity of little holes over the whole maſs. This | 


{© button was pretty. hard, harſh, and weighed 
© .ſixty-cight- grains. 

10. With manganeſe. it gave a button of a 
« dark-bluiſh-brown colour and earthy aſpect; 
and, on examining the internal part of it with a 


+ lens, it reſembled impure droſs of iron: it weigh- 


ed a hundred and ſeven grains. 


S xiii, + Theſe experiments realize the ſuſpi. | 


| 


cions of Bergman; who, conſidering the ſpeci- 


fie gravity of this matter, and its property of co- 


«* louring the microcoſmic ſalt and borax, con- 
6 jectures it to be of a metallic nature. Its change 
of colour in proportion as it is loaded with 
phlogiſton; the diminution of its abſolute weight, 
and increaſe of its ſpecific gravity, in the ſame 


proportion; the metallic aſpe& which it re- 


«© ceives in a ſtrong fire with charcoal, and the 


« properties which it ſhows in this ſtate ; the al- 
_ © loys, more or leſs perfect, which it forms with 


different metals; and the diminution of ſpecific 
** gravity, and increaſe of abſolute weight, in pro- 


+ portion as ifs phlogiſton is diminiſhed ; are in- 


| 


8 


EIT 


_ 


e conteſtable proofs of its metallic nature. We 


*. ought to conſider the yellow powder then as a 


metallic calx, and the reguline ingot which is 
ce obtained by combining this powder with phlo- 
©+ ' gifton, by means of charcoal, as a true metal, 
* Tab beſides theſe two ſtates, this metal can be 
ce reduced, like arſenic, to the acid ſtate; for, al- 
though we have not been able to obtain it hi- 
e therto, free of all combination, with properties 
6 truly acid, the combinations which it forms with 
e alkalis, and in particular with the volatile alka- 
eli, the compound with which preſents unequi- 
vocal acid properties, are ſufficient to convince 
* us that in reality it takes the acid ſtate; and 
perhaps, by multiplying experiments, a method 
+ may ſhortly be diſcovered of obtaining it pure, 


as has been done with the acid of arſenic. 


© This metal fhews various properties, which 
6 diſtinguiſh it from all others that are known; 


+ ſuch are, iſt, Its ſpecific gravity, which is 17,6. 


„ 24dly, The glaſſes which it forms with the diffe- 


© rent fluxes. gdly, Its difficulty of fuſion, which 


{« js greater than that of manganeſe. 4thly, The 


yellow colour of the calx which it yields 6n calci- 


** nation, and which calx we have not yet been able 


to melt. Sthly, The alloys with other metals, 


«+ different from thoſe which they form amongſt 
e themſelves. 6thly, Its inſolubility, at leaſt by a 
6 direct method, in the vitriolic, marine, and ni- 
e trous acid, and aqua regia; and the yellow co- 
ee Jour which it puts on with theſe two laſt. 
« 7thly, The eaſe with which, in this ſtate of 
e ealx, it combines with alkalis, and the ſalts 
e produced from theſe combinations. 8thly, The 
ee emulfion which its calx forms, when triturated 


«4 with water, even although it contains a certain 


66 quantity of phlogiſton. . gthly, The inſolubility 
e of this calx in the vitriolic, nitrous, marine, 
e and acetous acids, and the blue colour which it 


takes with this laſt. All theſe differences are 
+ ſufficiently remarkable to make us conſider this 
„ metallic ſubſtance as a metal ſu: generis, dil- 


? 


; 


. . 


e tin& from all others.” | 


From the above analyſis of Meſſrs. de Luyart, 
and alſo from the above-mentioned reſults of Meſſrs. 
Klaproth and Heyer, it appears that the ſuppoſed 


acid of tungſten is likely to ſhare the ſame fate 


; 
. 
| 


| 


ö 


I 


as the acid of ſiderum, and ſome others, which 
have been lately admitted into this claſs of chemical 
ſubſtances, perhaps with too much facility. (t THE 


ACID OF PRUSSIAN BLUE. (It) 


The colouring matter of Pruſſian blur, bas been 5 1. 
acknowledged as an acid by Bergman, Morveau, and Whether the 


others; but as its acidity has been controverted 


and ſeems to reſt on a very doubtful foundation, pruſſan 
I ſhall refer the treatment of its properties and pre- blu? be an 
: + paration acid. 


* matter 0 
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ing matter was diſſolved. To this ſolution iron 
and vitriolic acid were added, and the mixture 
was diſtilled; by which operation, the colour- 


paration to the article, Pruſſiaz blue; anU here ſhall / 


* 


only mention a few remarks reſpecting its preten - 
ſions to a place among acids. ; £1 


This colouring matter was imputed by Macquer 
to a ſuperabundant. phlogiſton; but Scheele hav- 


ing ſubjected a mixture of Pruſſian blue, and di- 


laute vitriolic acid to diſtillation, diſcovered that | 
it was a compounded body, and obtained in- 


flammable gas, fixed air, and volatile alkali, which 
ſubſtances he accordingly conſiders as the conſti- 


tuent parts of the colouring matter. He con- 


firmed this opinion by ſhewing, that this matter 
may be formed by adding volatile alkali, or ſal 
ammoniac, to a melted mixture of-charcoal and 
fixed alkali. Nevertheleſs, Bergman was inclin- 
ed to conlider this matter as an acid, from its 
2 of combining with and neutralizing al- 

alis, earths, and metals. Mr. Landriani has ob- 
tained by diſtillation of Pruſſian blue, an acid, 
an oil, and a great deal of inflammable gas mix- 
ed with phlogiſticated air. 


Mr, Sage had previouſly to Mr. Scheele's expe- 
riments, maintained that the Pruſſian lixivium 

was a neutral liquor, capable of a regular cryſtal- 
lization; and that the acid with which the alkali 


was ſaturated, was the animal, or phoſphoric 
acid, But the phoſphoric ſalt with fixed alkali, 
does not form Pruſſian blue with a martial vitriol. 
Mr. Weſtrumb has indeed, by a variety of deci- 


| five experiments, proved the exiſtence of the phoſ- 


þhoric acid, not only in the Pruſſian alkali and 
Pruſſian blue prepared from blood and other ani- 
mal ſubſtances, but alſo in thoſe which had been 


prepared, in Scheele's method, by adding ſal am- | 
moniac to a melted mixture of charcoal and fixed | 


alkali. But he conſiders the phoſphoric acid only 


as one of the conſtituent parts of the colouiing abundance of water, a folution of cold-ſhort iron 


matter of Pruſſian blue, and that the other parts 
of this matter are, volatile alkali, phlogiſton, and 
fixed air. He alſo relates that microcoſmic ſalt, 


which contains phoſphoric acid united with vola- 


tile and fixed alkali, being added to a ſolution of 
Iron 1n vitriolic acid, recently made, gave a blue 
precipitate. Mr. Schiller further ſays; that phoſ- 


phoric acid, being heated with charcoal and fixed 
' alkali, gives blue with ſolution of iron. Crell 


annal. 1787, St. 6. | 
Mr. Haſſenſratz, who from his own experiments 
had verified the exiſtence of phoſphoric acid in 


all kinds of Pruſſian blue, maintains however, 


that this acid is not an eſſential part of the colour- 


have, by the following proceſs, procured a co- 
louring matter entirely free from that acid. They 


— 


22 — 


phoſphoric acid. 


ing matter, ſome vitriolic acid, and à minute 
quantity of phoſphoric acid paſſed into the re- 
ceiver. They then rectified the diſtilled liquor 
from chalk, which detained the acids; and thus 


they obtained a colouring matter, which, on addi- 


o 


tion of a ſolution of iron, gave no indication of 


Weber conſiders the Pruſſian lixivium as a dap. 


formed from the animal oil combining with al kali. 


Plyſ. chym. mag. 1. 70. But ſoaps are made from | 
oils undecompoſed by heat, whereas this decom- 
promeus ſeems eſſential to the formation of the co- 

0 


uring matter, which again differs from ſoaps in 
its property of reſiſting acids. In this laſt pro- 


| perty, alſo, it differs from the colouring matter of 


galls, with which, in other reſpects, it has been 


thought to have ſome analogy. 


Mr. de la Metherie thinks that neither volatile 


alkali, nor phoſphoric acid, are eſſential to the 


formation of Pruſſian blue, which appears to him 


to be a calx of iron, overcharged with inflam- 


mable gas. | 
It does not appear from the knowledge we have 


ſubſtance as an acid; even if it were admitted 


the article PxussAN Blu E. () 


ACID OF SIDERUM. (#4) 


acquired in the colouring matter of Pruſſian blue, 
that we have ſufficient grounds for claſhing this 


that an acid forms one of its conſtituent parts, See 


Bergmiin obſerved, that upon diluting with 


in vitriolic acid, a white powder was precipitated, 
which, being melted with charcoal, gave a brittle 


metallic regulus, to which he, imagining it to be a 


new ſemimetal, gave the name of fiderum. The 


diſcovered, that this white powder is a compound 


— 


of iron and phoſphoric acid, and it is therefore 
to be expunged from the lift of acids, as the re- 
gulus is to be from that of ſemimetals. See fur- 
ther on the properties of this white precipitate, at 


the article, phoſphoric acid, F 4. 


ing matter; and affirms that he and Mr. Bertholet | 


p 
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white powder itſelf, being ſoluble in water, acids, 
and alkalis, he conſidered as a metallic acid, and 
called it acid of fiderum. But it has been lately 
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- the calcined Pruſſian blue with red precipitate of mer. | ks . | 

12 cury (which, according to Scheele, has the proper. The arid of ſorrel is obtained from the eſſential F 1. 

of ty of taking the colouring matter from iron, and | ſalt of forrel, in which that acid exifts, partly com- Whenceand 
of rendering it ſoluble in water) and they threw | bined with vegetable alkali, and partly in a diſ- how this 


the mixture into hot water, by which the colour- | engaged or ſuperabundant flate, Thus the ellen god 25 
| EF — 
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tial ſalt of ſorrel is ſimilar in the proportion of its 
conſtituent parts to tartar, in which alſo the 
acid predominates over the alkali. _ | | 
The acid may be ſeparated from its alkaline baſis 
buy diſtillation, At leaſt, a oy of the acid may be 
thus obtained, while the reſt is decompoſed by the 
heat, as other vegetable acids are, and prabably is, 
like theſe, converted chiefly into gas. But this diſ- 
tillation differs from that of other vegetable eſſential 
ſalts, as tartar, in this circumſtance, that it produces 
no oil. One ounce of the ſalt of ſorrel being ex- 
poſed to heat in diſtilling veſſels, gave 24 drams 
of a clear, colourleſs, inodorous acid liquor; and 


a 


four grains of a ary, volatile, very acid ſalt, which 
had ſublimed to the neck of the retort, and eight 
ſcruples of dry veſiduum, which, excepting a little 
black earth, was vegetable fixed alkali. When 
the acid liquor had been evaporated to one half, 
it ſhot into needle-ſhaped cry ſlals, which were very 
acid to the taſte, and were volatile in the fire, 
Scheele diſcovered two methods of obtaining 
the acid in a diſengaged ſtate without diſtillation. 
He added a volatile alkali to the ſalt of ſorrel, 
which combined with the ſuperabundant acid, 
aud into this mixture he poured a ſolution of 
nitrated ponderous earth. By the operation of a 
double affinity, the volatile alkali united with the 
nitrous acid; while the acid of ſorrel combined 
with the ponderous earth, forming a compound 
very liule ſoluble, and conſequently eaſily ſepa- 
-rable from the nitrous ammoniac. By addipg 
wwitriolic acid to this compound, the ponderous 


2 


WT | Mo. 


earth was ſeparated ſrom the acid of forrel, which | 


was then left diſengaged. Scheele had previoull 
endeavoured to ſeparate the acid from the ſalt of 
forrel, by means of calcareous earth, which rea- 
dily feized upon this acid, forming a difficult! 
ſoluble ſalt, and left the alkaline baſis of the fal | 
of ſorrel diſengaged. But he found that he could 
not ſeparate the acid from this earthy baſis by 
meaus of witriolic acid, as he had done in the 
;proceſs for obtaining acid of tartar ; for the acid 
of ſorrel has a ſtronger affinity to the calcareous 
earth than the vitriolic acid has. But the affini- 
ties of the ponderous earth are different, being 
greater for the vitriolic than for any other acid, 
The ſecond method propoſed by Scheele for ob- 
taining this acid, was by means of ſugar of lead. 
Flaving diſſolved in hot water ſome ſalt of ſorrel 


44 


to ſaturation, he poured into it ſome ſolution of | 


{agar of lead, till no more precipitation was per- 
_ ceived. Upon the edulcorated precipitate, which 


was a compound of lead and acid of ſorrel, he 


poured as much vitriolic acid, as he knew, from 


2 previous experiment purpoſely made, was cap- | or with blood, It is to be ſtrained while hot, and 


In a few weeks, cry- 


able of combining with the whole quantity of 
lead employed. By digeſtion, continued ſome 
hours, the vitriolic acid took the lead from the 


acid of ſorrel, which was thus leſt diſengaged, and 


to be bruiſed in ſtone or wooden mortars. 


. 


With regard to the properties of the acid of 
that the acid of ſorrel differs from that of tartar, 


tates, and does not become very black, and 


| which by mild calcareous earth may be totally 
| decompoſed, Bergman thinks that this acid dif- 


fers alſo from the acid of ſugar, becauſe by adding 


| the latter acid in exceſs to vegetable alkali, a ſalt 
of ſorrel was not produced. But Scheele has hap- 


pily ſolved this diſſiculty, and he has ſhewn, that 
he could regenerate a ſalt of ſorrel by adding a 
fixed vegetable alkali, either to the acid obtained 
from the ſalt of ſorrel, or to the acid of ſugar; and 
that the attention on which the ſucceſs of this ex- 


| periment depends, is to add no. more alkali than 


is juſt ſufficient for the purpoſe. The alkalineſolu- 


tion then ought to be added very gradually, to a cold 
ſaturated ſolution of acid of ſugar in water, and 


between each drop there ought to be anf interval 


of a few ſeconds, that the {mall cryſtals may have 
We/trumb has been 


time to form and to be ſeen. 
led alſo by his experiments to a ſimilar concluſion ; 
and obſerves that the only difference between the 
ſalt of ſorrel, and the ſaccharated vegetable alkali, 


conſiſts in this, that the latter is formed by add- 


ing the ſaccharine acid to the alkali, and the 
former by adding the alkali to the acid, by which 
means the proportion of the alkali is greater in 


y | the latter than in the former ſalt *. He, there- 
fore, and alſo Scheele, conclude, that theſe acids 


are the ſame, and conſequently that the acid of 


ſugar is a diſtinct acid, ready formed by nature 


in ſorrel, and not a modification of the nitrous 
acid, as had been ſuggeſted by Wiegleb. 

As the identity of the acid obtained from ſor- 
rel with that of ſugar, ſeems ſufficiently ettabliſh- 
ed, the properties of theſe acids will be treated 


| of at the article, acid of ſugar. Here I ſhall relate 


the mode of obtaining the effential ſalt of ſorrel, 


| and the effects of combining it with other bodies. 
" The eſſential falt of ſorrel is manufactured in 53. 
conſiderable quantities in Thuringia, Suabia, Swit- frat wy 


ak , ſorrel i 
the oxalis acetoſella, and ſometimes from the oxa- * 


zerland, and in the Hartz. It is prepared from 


lis corniculata, or rumex acetoſa. The plants = 
T 

juice is to be expreſſed through linen, and when 
cleared by ſetiling, it is to be boiled to a proper 
confiflence, and clarified with the whites. of eggs, 


then kept in a cold cellar. 
ſtals will be found, from which the remaining li- 


* Weſtrumb verſuch uber die zuckerſaure, 5 46. : 


quor 


| which could eaſily be ſeparated from the unſoluble 
'vitriol-of lead. | 


| Torrel, a ſimilarity has been noticed to thoſe of Identity of 
the acids of fartar and ſugar. Bergman remarks wares of 
7 


in forming with vegetable fixed alkali a ſalt, — 2 of 
| which, when expoſed 10 fire, is fulible, decrepi- 
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quor being poured off, may, by. farther concen- 
tration, be made to yield more ſalt. Savary ſays: 
that fifty pounds of ſorrel yielded twenty-five 


5 pounds of juice, from which he could obtain only 


two. ounces and a half of ſalt . | 

The falt of ſorret has a ſour taſte, ſhoots in 

oblong, quadrilateral, priſmatic cryſtals, forming 

branches or cluſters. Two ounces of boiling wa- 

ter are capable of diſſolving 675 grains ; and 


half an ounce of boiling ſpirit: of wine diſſolved 


ſeven grains of this faltf. In the open fire it 
decrepitates, then melts, becomes but little colour- 
ed, does not ſwell ſo much as tartar, but like 
this falt, it is decompoſed, its acid efcaping partly 
entire, and capable of being collected in diſtilla- 


tion, and partly being conyerted into an elaflic 


94. 
Combina-· 


tion of ſalt 
and acid of 


vapour or gas. 5 

y diſtilling equal quantities of ſpirit of wine, 
and pure acid of forrel, Savary obtained an ether, 
which fwam upon the water, and was a true ether 


ſorrel with of ſorrel. With one ounce of alcohol, three drams 


different 
ſubſtances. 


containin 


of this ether were produced. 
of vitriol, ſcarcely any decompoſition appears. 
But when it is diſſolved in four parts of diluted 
vitriolic actd, or nitrous actd, by means of heat, 
the acid of forrel will appear in oblong and point- 
ed, or laminated cryſtals; and afterwards vitrio- 


lated tartar, or falt-petre, forms in the liquor. By 
mixing a ſolution of falt of ſorrel with a ſolution 


of chalk in nitrous acid, a double decompoſition 
takes place, the acid of ſorrel uniting with the 


chalk, and forming an unfoluble compound, or 


oxaline ſelenite, while the nitrous acid becomes, 
with the frxed alkali of the ſalt of ſorrel, a true 
falt-x tre, | | 

e falt of ſorrel combines with the vegetable 
fixed alkali, in the proportion of eight of the for- 
mer to nine of the latter, and forms a very ſo- 
lable cryſtallizable ſalt. This ſalt may alſo be 


procured by adding to a ſolation of falt of ſorrel. 


as much chalk only as. is capable of ſaturating and 
precipirating the ſuperfluous acid; in which caſe, 
the liquor will contain diſſolved the ſalt, conſiſt- 
ing of acid of ſorrel, faturated with vegetable 
alkali. 'Fhe ſolution of this neutral ſalt decom- 
poles gypſum, ſolutions of mercury and of ſilver 
in nitrous acid, and the mercurial and argentine 
precipitates thus obtained, which are compounds 
the acid of ſorrel united with theſe 
metals, when heated in a ſtrong fire, are apt to 
detonate, and therefore are called by Mr. Von 


* .Savary diſſert. de ſale eſſent. acetoſ. Argent. 1773. 
+ Wenzel verwand. S. 443. = 
Wenzel, 8. 


Von Rien e acido eſſent. Tart, | 
Wenzel verwand. S. 312, | 
Savary libr. cit. F 13. 


{| which is not deliqueſcent |||. 


| Packen, fulminating mereury, and fulminating 
er | | 3 | 


The falt of ſorrel, ſaturated with mineral allali, 
forms a ſoluble petmanent neutral ſalt, containing 
two baſes, the vegetable and the miner] alkalis, 
which cryſtallizes at the fides of the veſſel in a 
foliated form, or in ſmall cryftals, like thoſe of 
alum ||. The pure acid of forrel, ſaturated with 
mineral alkali, forms a ſalt that ſhoots into fine 
large cryſtals, which eMoreſce on expoſure to air. 

Saturated with volatile alhal:, the ſalt of ſorrel 
ſhoots into long, needle-ſhaped cryſtals, which 
contain partly the fixed vegetable alkali, and part- 
ly the volatile alkali for its balisT, ]. 

Lime unites with the acid of the ſalt of 
ſorrel, not only with the diſengaged part, but 
alſo with the portion of acid that is combined with 
the vegetable alkali, which is accordingly left in 
the liquor in a pure or cauſtic ſlate, This com- 
pound of acid of forrel and calcareous earth, is 
very little ſoluble in water, but may be diſſolved 


| by nitrous acid. The affinity of the acid of ſor- 
When the falt of ſorrel is mixed with ſtrong oil 


rel to calcareous earth is ſo great, that it cannot 
be ſeparated by vitriolic acid, and probably by no 
other acid. This compound has been found in 
rhubarb, and in ſome other vegetable matters, 
and is called the earth of rhubarb, having been 
ſuppoſed to be a peculiar earth, till Scheele diſco- 
vered its compoſition **. 
With magneſia, the falt of ſorrel forms a very 
ſoluble uncryſtallizable falt; and with earth of 
alum, a gummy maſs. But this latter earth forms 
with the pure acid of ſorrel, a more perfect 
compound. I 
| The acid of forrel does not diſſolve gold, fil- 
ver, or platina t; but the precipitates of the two 
laſt mentioned metals, from their ſolutions by 
means of alkalis, are ſoluble. The precipitates 
of fitver, combined with the ſalt of ſorrel, have 
been obſerved to ſhoot into rhomboidal, perma- 
nent, ſoluble cryſtals #f. Tin is foluble by the 
acid, but ſeparates ſpontaneouſly, as it does in 
| moſt of its ſolutions by other acids. The pre- 
cipitate of tin is ſoluble by the ſalt of ſorrel, and 
the compound is cryſtallizable F Lead ſuffers 
ſome corroſion, hut no ſolution from ſalt of ſor- 
rel, which, however forms, with the e 
of that metal, a very ſoluble, needle-ſhaped ſalt, 
The falt of forrel 
forms a ſaline precipitate with lead, when it is 
added to a ſolution of this metal, in the nitrous 
or acetous acids 11. The ſalt and acid of forrel, 


++ Ad 3 93 
T Berg. de attract. „ I 49. 
. 11 Wenzel. S. 324. 
$F Wenzel. S. 319. : 
Saru, Fg. . ee ee 
k Wiegleb in Crell's chem. jour, Th. ii. S. 22. 
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like other vegetable acids, are capable of diſſolving 


iron and its precihitates and calxes. Hence the 
utility of this ſalt in effacing ſtains of ink, or iron- 


moulds ; which is the principal uſe to which it is 


applied. The acid of ſorrel does not diſſolve 
copper with a boiling heat, according to Savary; 


nevertheleſs it probably diſſolves this metal by a 


long-continued digeſtion, expoſed to air. But 
blue needle-ſhaped cryſtals have been made by 


combining the calx of copper with the ſalt of ſor- 


rel . Mercury is precipitated from its ſolutions 


allo combines with the precipitate of mercury made 


by means of fixed alkali, and forms a falt which 


cryſtallizes in an oblong priſmatic form f. The 
acid of ſorrel does not attack biſmuth, but it pre- 


cipitates this metallic ſubſtance from its ſolution 


in nitrous acid; and the ſalt of ſorrel combines 
with iis calx precipitated by a fixed alkali into a 
faline maſs of indeterminate form, which does not 
deliquiate 1. 1 . 

The acid of ſorrel diſſolves arſenic, but the 
reſulting compound is not known. It alſo at- 
tacks regulus of antimony, regulus of cobalt, nickel, 


regulus and calx of manganeſe, and zinc, with which 


laſt it forms a cryſtallized ſalt. 


According to Wiegleb, this acid is capable, of 
expelling the acids of nitre and common falt, 


when it is diſtilled along with theſe ſaline ſub- 


ſtances 9d. On the contrary, Weſirumb obtained 
the acid of ſorrel by diſtilling a mixture of. the 
ſalt of ſorrel with nitrous acid, while the remain- 
ing ſalt was nitre. He was afterwards able to ſe- 
parate the two acids of ſorrel and of nitre, which 


its compoſition, is evident, as it. manifeſts itſelf 
in ſeveral different forms, in the various proceſſes 
to which ſugar may be ſubjecteeeeeen. 

Thus when ſugar, or other ſaccharine ſub : 
ſtances are expoſed to the vinous fermentation, 


of which they are well known to be ſuſceptible, 


the acid aſſumes the form of tartar. If the ace- 
tous fermentation be promoted, vinegar will be 
produced. When ſugar is ſubjected to heat, ſuf- 
ficient for its decompoſition, the acids which then 


appear, are the gas called fixed air, and an empy- 
by the acid, and by the ſalt of ſorrel. The falt } 


reumalic acid liquor, which paſſes in diſtillation, 


| combined with a good deal of oil; which acid li- 


who has examined its properties 


quor, when purified by repeated reQifications 
from clean clay, and concentrated by ſroſt, is 
diflinguiſhed by the name of Schrictels acid of ſu- 


gar, ſo called from the chemiſt who firſt taught 


this mode of treating the empyreumatic acid, and 
**. Laſtly, a 


new acid, poſſeſſed of very diſtinctive properties. 


| has been lately obtained by treating ſugar with 
acid of nitre, and carefully examined; to which 


modern chemiſts have, in preference, aſſigned the 
appellation. of acid of. ſugar, or ſaccharine acid, 
although it has been ſince procured from a great 
variety of other ſubſtances. This acid might alſo, 
if neceſſary, be further diſtinguiſhed from the diſ- 
tilled acid, by the name of Scheele, its great diſco- 
verer ++; or by its ſolid, cryſtallizable ſtate, which 
the diſtilled acid never aſſumes. In this article, 
I ſhall treat of the ſolid acid, under its uſual name 
acid of ſugar, or ſaccharine acid, and afterwards 
I ſhall ſubjoin what has been hitherto. obſerved 
concerning the-fuid, or Schrickel's acid, 


were mixed in the diſtilled liquor, by means of | Bergman {| gives the following method of pre- & ,. 
rectification l. (4+) | 5 . | paring the acid of ſugar. Put one ounce of white Proceſs for 
. Vf. ſugar powdered into a tubulated retort, with three taining 
ounces of ſtrong nitrous acid, the ſpecific gravity the acid 0 
of which is to that of water as 1,567. When Jugar. 
the ſolution is over, during which many fumes of 

the nitrous acid eſcape, let a receiver be fitted, 

and the liquor made to boil, by which abundance 

of nitrous gas is expelled. When the liquor in 

the retort acquires a reddiſh-brown colour, add 

three ounces more of the nitrous acid, and con- 


| tinue the boiling till the fumes ceaſe, and the co- 


ACID OF SUGAR. (43) - 
$4. Sugar is an eſſential ſalt, extracted from the 
Sugar con- ſugar- cane, and is alſo contained in various other 
| . tains an vegetable matters, as in ſeveral roots, in dried 


acid, which grapes, figs, plumbs, and other fruiis; and in 


eus itſel the ſtalks of coleworts, and other plants T. That 
in various 


forms. an acid, or at leaſt the baſis of an acid, enters into 


* Wenzel, ſ. 320. 
Ibid, ſ. 323. 
: © Ihid> | 
$ Chemiſch. unterſuch. des 
Journ, Th. 1. | | 
I Crell's annalen. 1784. | 
F Gerhard Mater, Medic. Berl. 1771, p. 224. 
** Schrickel, de falibus ſaccharinis vegetabilibus, & 
ſacchari albi analyſi. Gieſſæ. 1776. . 
++ The diſcovery of the ſaccharine acid has been ge- 
nerally attributed to Mr. Bergman, becauſe he firſt pub-. 
liſhed an account of it in a theſis, entitled, diſſertatio de 
acido ſacchari, quam preſide J. Bergman, publico examini 


AJubljecit A, Arvidſon, 1776; and becauſe, in this diſſerta | 
| by” 8 


| | tion, Scheele is not mentioned as the author. It is ne- 
_ | vertheleſs aſſerted, and believed, that Scheele was actu- 
ally the firſt who obtained an acid from fugar, by ren 
this ſubſtance with nitrous acid, and that Bergman. di 

afterwards extend the proceſs to honey, gum arabic, and 
vther ſubſtances, with the ſame ſucceſs; and did ably 
examine the properties of this new acid, in the above- 
mentioned ample and inſtructing diſſertation. See 
Ellwert, magazin fur chemiſten, . 5 1 St. S. 54; and 
Hermbſtadt uber die grund ſaure des Pflanzenreichs, f 1; alſo 
Meſtrumbò, chemiſch, ver ſuche die entſtehung der zuckerſaure, 
$ 1. In all which works, the diſcovery of the acid of ſu- 


Sauerkleefalz, in Crell's 


gar by Scheele is affirmed. . SET EIS 
t De acido Sacchari, Opuſcul, chem. tom, i, 
| our 


4* 
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| Tour of the liquor vaniſhes. Then let the con- ticularly the reſults of this decompoſition, . and 
tents of the retort be emptied into a wide veſſel; | has diſcovered that the faccharine acid is thus, in 
and, upon cooling, a cryftallization will take | great meaſure, reſolved into the acetous acid ; and 
place of ſlender, quadrilateral priſms, which are | hence we may perceive, that the quantity of 
often affixed to each other at an angle of 459. | the ſaccharine acid produced in the proceſſes for 
Theſe cryſtals, collected and dried on blotting | obtaining it from different ſubſtances, ought to 
paper, will be found to weigh, 14 dr, 19 grains. | vary much, according to the circumſtances of the 

By boiling the remaining lixivium _with. two operations; as chemiſts have actually found from 

ounces of nitrous acid in the retort, till the red experience. „„ 5 5 

fumes almoſt diſappear, and by repeating the cryſ- This acid, which was firſt obtained from ſugar, $3. 

tallization as before, £ dr. 13 grains of ſolid acid | has been ſince diſcovered by treating a great va- Pi 3 

will be obtained. If the proceſs be repeated once | riety of other ſubſtances with nitrous acid, in a ar rg 
more upon the reſiduum, which has now a glu- | manner fimilar to that above deſcribed. Thus acid has 
tinous conſiſtence, with the ſucceſſive additions | Bergman has procured it from honey, gum arabic, been ob- 
of ſmall quantities of nitrous acid, amounting in | ſpirit of wine, and from the calculous concretions tuined. 


all to two ounces, a ſaline brown deliqueſcent maſs 
will be formed, weighing half a dram, of which 
about a half will be loſt by a further purification 
The cryſtals obtained thus at different times, may 
be purified by ſolution and cryflallization, and by 
digeſting the laſt lixivium with ſome nitrous acid, 
and evaporation with the heat of the ſun. | 
| According then to the above proceſs of Berg- 
man, in order to prepare one part of this ſolid acid, 
three parts of ſugar, and about thirty of nitrons 
acid are required. But he remarks that the quan- 


tity of ſolid acid will be much diminiſhed, if the 


boiling of the mixture be too long continued. 
Hermbſtadt, in a treatiſe on the nature of the acid 
of ſugar ®, recommends the uſe of a nitrous acid, 
whoſe ſpecific gravity is to that of water, 2s 41 to 
28, which, he ſays, he finds from experience to be 
fitter for the purpoſe than the ſtronger acid direQ- 
ed by Bergman. But the ſame author, in another 
_ treatiſe which he afterwards publiſhed i, relates an 
experiment, in which, by treating ſugar with a 
zveak nitrous acid, he obtained, not the acid of 
ſugar, but the acid of tartar ; and as he alſo found 
that by treating the acid of tartar with nitrous 
acid, he could convert it into the ſaccharine acid}, 
it would ſeem that a ſmaller degree of the action 
of the nitrous acid, or as it is called, a leſs de- 
phlogiſtication, forms ſugar into the acid of tartar, 
and à greater degree forms the ſaccharine acid. 
On the other hand, if the dephlogiſtication of ſu- 
gar be carried on ſtill further, by uſing too ſtrong 
a nitrous acid, and by continuing the proceſs tgo 
long, the acid of ſugar that is formed, ſeems to 
undergo a decompoſition, as Bergman has obſery- 
ed (loc. cit.) Weſtrumbi| has examined more par- 


* Neu. Entdeck. Th. 9. S. 6, and Auſwabl, Band 
Try e 


+ Uber die natur des: rund. ſaure des Pflanzenreichs, 
Sc. F 11. in Hermbſtadt's phyſik. chemiſch. verſuch. 


and. i. . | | ; 
Þ+ Hermbſtadt, uber die natur der zuckerſaure, &c. 


C 19, &c. | | | | 
i 15 eftrumb, chem. verſuch. uber die zuckerſaure & 
den weingeiſt. 5 38. e | 


| 


— 


| in the kidneys and bladders of animals; Scheele 


and Hermbſtadt from ſugar of milk d; Scheele, from 
a ſweet matter contained in fat oils 4 ; alſo, from 


the uncryſtallizable part of the juice of citrons * 


Hermbſtadt, from the acid of cherrics tt, and the 
acid of tartar ; Gottling, from beech-wood tt ; Kohl, 


| from the reſiduum in the diſtillation of ardent ſhi- 


Tits |||]; Meſtrumb, not only from the cryſtallized 


acids of currants, cherries, citrons, raſpberries, but 


alſo from the ſaccharine matter of theſe fruits, and 
from the uncry ſtallizible parts of the acid juices ; 
Hoffman, from the juice of the common barberry 11; 
and Bertholel, from fill, hair, ſkins, tendons, wool, 
alſo from other animal ſubſtances, eſpecially 
from the coagulum of blood, whites of eggs, and 
likewiſe from the amylaceous and glutinous parts 
of flonr,' 5 | | 
Mr. Bertholet obſeryes, that the quantity of the 
ſaccharine acid obtained by treating wool with 
nitrous acid, was very confiderable, having got 
above half its weight of ſaccharine acid, whereas 
Bergman obtained only one-third from the ſugar 


employed. He mentions a difference which he 


obſerved between animal and vegetable ſubſtances, 
thus treated with nitrous acid; namely, that the 
former yielded, befides volatile alkali, a large 
quantity of an oil, which the nitrous acid could 


not decompoſe, whereas the oily parts of veget- 


ables were totally deſtroyed by the action of this 
acid; and he remarks, that in this inſtance, the 


glutinous part of flour reſembled animal ſubſtances, 
whereas the amylaceous part of the flour retained ts 


vegetable properties. He further remarks, that 
the quantity of ſaccharine acid furniſhed by ve- 
getable matters is proportionable to their nutri- 


$ Neu. Entdeckung. Th. viii. ſ. 87. & Th. v. ſ. 31. 
Chemiſch. annal. 1 Band. ſ. 99. ; | 
4 Id. 2 Band. ſ. 4. 
+ Ibid. 1. 333. x 
Taſchenbuch fur 1783, ſ. 3. 
i Beytrag. zu den chem. annal. B. I. Rt. 3. 
$ Chemil. ann. 1785, 2 B. ſ. 521. , 
P Chem, annal. 1786, 
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Its cryſtal- 
lization, 


1 5 Solubility. 
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tive quality, | and particularly that from cotton he 
could not obtain any ſenſible quantity *. 


The acid of ſugar pollelles the following pro- 
rties:— ok | No. „5 
It forms by cryſtallization, quadrilateral priſms, 
whoſe ends frequently terminate in ridges, When 
the cryſtallization is not favourably conducted, the 
form is more or leſs irregular, the angles are then 
truncated, and the number of fides encreaſed. 
Theſe cryſtals are ſoluble: in an equal weight of 
boiling water; and in twice their weight of water 


in mean heat. They are ſoluble in concentrated 


_ witriolic acid, and alſo in this acid when diluted ; 


but in the latter they are apt to re-cryſtallize, in 


form of needles. They are alfo ſoluble and again 
cryſtallizable in the nitrous, marine, and acetous 
acids. But by repeated ſolutions in nitrous acid, 


together with the application of heat, the acid of 


ſugar ſuffers ſome kind of decompoſition, and 
loſes its cryſtallizing property, being either con- 


verted into, or approximated to the acetous acid. 


The cryſtals are ſoluble in ſpirit of wine, in the 


— proportion of 56 parts of cryſtals to 100 parts of 
ſpirit of wine, when a boiling heat is applied, 


Taſte, 


Reddens | 
blue vezet- 
able juices, 


or of 40 parts of cryſtals in mean heat. In this 
ſolution a mucous ſediment is depoſited, equal to 
about th part of the cryſtals, and upon cooling, 
the acid re- appears in the ſtate of ſweet-ſmelling 
irregularly formed ſcales. : 


The cryſtals are ſoluble in vitriolic ether, and in 
eſſential and fat oils. i 
When expoſed to a heat above mean, they 


effloreſce, and fall into a white powder, loling 
their water of cryſtallization, which is equal to 


| ths of their weight. 


The taſte of this acid is, like that of other acids. 
very acrid when it is concentrated, as it is when 
cryſtallized, but is very agreeable when it is di- 


luted with water. 


employed, of an empyreumatic ſmel}, which pies | 
to concentrated yiriolic acid a dark brown colour, 
to nitrous acid a yellow tinge, is ſoluble in the 
marine acid without producing any ſenſible alte- 
ration, and when expoſed to an open fire, diſap- 
pears without leaving any thing but a white ſpot 
in the veſſel. By repeatedly expoling the ſaline 
ſublimate to diſtillation, it is gradually decompoſ- 


| ed into an acid uncryſtallizable liquor, and elaftic 


fluid, fimilar to thoſe above mentioned. It is ob- 
ſervable, that in this analyſis of acid of ſugar, no 
coal is left; which circumſtance diſtinguiſhes it 
from the acid of tartar. | i 
From the above analyſis, which is given by How af. 
Bergman t, it appears that the acid of ſugar is feed 9 
capable of being decompoſed by beat. It has alſo In 4: 
been obſerved by the ſame author, that this acid **** 
is alſo deſtructible by concentrated vitriolic acid, 
and, by nitrous acid, with the help of a boiling 
heat. Weftrumb t has examined more attentively 
the acid liquor obtained by diftillation, in the ſe- 
veral modes of analyſis, by heat and by acids; 
and he affirms that it contains the acetous acid. 

By diſtilling acid of ſugar with cohcentrated 
vitriolic acid, Fftrumb obtained vinegar, ſulphu- 
reous acid, fixed and pure airs; and by treating 
the acid of ſugar repeatedly with nitrous acid, a 
N great part of it was converted into the acetous 
acid. e 


The acid of ſugar attacks and diſſolves allalis, 


— 


. 8 95. 

| earths, and ſome metals, with which ſubſtances it I forms 
forms peculiar compounds. 115 compounci. 

Ihe ſaccharine acid, like that of tartar, is cap- 

| able of combining, with the vegetable alkali With vecet 

| in two proportions; one in which the acid is able alkali, 
8 ſimilar in this reſpect to tartar; and 

t ow in which the acid and alkali are ſatu- 

rated. | | 


| The former componnd is found ready formed 


It poſſeſſes the property common to acids, of | by nature in ſorteſ, and ſome other plants, and 


reddening the blue juices of vegetables, except- 
ing indigo, One grain of the cryſtallized acid, 
dillolved in four ounces of water, reddens the blue 
paper in which ſugar-loaves are wiapped, which 


paper is not affected by weak acids. 


How af- 
feed by 
| heat, 


When the cryſtallized, acid is expoled to heat in 


4 


diftilling veſſels, it melts, grows dark-colcured, an 


acid liquor is condenſed in the receiver, which 


like the acid of ſugar precipitates lime-water, but 
does not cryſtallize; a white ſalt is ſublimed, a large 
quantity of gas is expelled, during the operation, 


equal to 100 cubic inches from every half ounce 
of cryftals, of which gas one half is fixed air, and 


the remainder burns with a blue flame: Laſtly, a a 


| | r grey | The cryſtallization of the ſaccharated. vegetable 
colour, in quantity equal to 8th of the cryſtals 


reſiduum is left in the retort, of a brown or gre 


* PBerthollet, Recherches ſur la nature des ſubſtances | 


animales, &c, Journ, de phyſ. Aout. 1785. 


is the native or eſſential ſalt of ſorrel. See the 
| article acid of ſorrel, where the properties. of this 
| ſalt are related, | | "ma 
| The ſecond compound, which may be called 
ſaccharated wegetable alkali, is prepared by adding 
the acid of ſugar to ſaturate the alkaline ſolution, 
whereas the farmer muſt be prepared by adding 
{| tie alkali very gradually to a ſolution of acid in 


Noor 


— 


— * HR ——_— 


| water, and taking care not to add mare than 
is merely ſufficient for the formation of the cryſ- 
tals; which, when the liquors are of the proper 
degree of concentration, takes place immediately 
when the due proportion of the conſtituent parts 
1 13-auained.. .*. | Sos 


| alkali requires rather a ſuperabundance of alkali. 


De acido ſacchari. 


r Chem, verſuch, die entſtehung der zuckerſaure, &c. 
„ | | his 
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This falt cryſtallizes in the ſame form as the acid 


of ſugar itſelf does; it is very ſoluble in water, but 
difficultly in ſpirit of wine. ? „ 

With mine- With mineral alkalt, the acid of fagar forms a 

ral alkali, neutral falt, leſs ſoluble than that with the veget- 
able alkali. 1 * 

With vola- 


minance of acid, by the effect which they pro- 
duce on the colour of litmus and ſyrup of violets. 
They are eaſily ſoluble in water, but not in ſpirit 
of wine. By diſtillation, they firft yield a con- 


— 


crete volatile alkali, tlien an ammoniacal ſalt; and 


the carbonaceous reſiduum ſhews that a decompo- 
ſition had happened, by which fixed air had been 
ſet at liberty, and had rendered the volatile al- 
„Kali cenerete. 

ith calca- 


of acid; and fix parts of water. This compound 


is unfoluble in water, but it is nevertheleſs in ſome | 


degree ſoluble in acid liquors. As the acid of 


. ſugar has a greater affinity to lime than any other 


acid has, it is capable of decompoſing every ſa- 
line compound in which this earth is united with 
an acid, and is therefore an excellent teſt for diſ- 
covering the preſence and quantity of calcareous 


earth in mineral waters, whether diſengaged or | 


combined with any other acid. On the other 
hand, the preſence and quantity of this acid in 
any compound may be detected by adding lime- 


water, which, uniting with the acid of ſugar, 


forms the ſaccharated lime, which being unſoluble, 
is eaſily collected and. weighed... As the acid and 


' calcareous earth have a greater affinity to each 


other, than any known ſubſtance has to either of 


them, it follows that this compound cannot be de- 


' compoſed by any medium. It is, however, capable 
of deſtruction by fire. „ 
ub pon- Ponderous earth forms with this acid a compound 
1 
earth, 


' which deſtroys the effect of this exceſs of acid, it 
„ e EEE OO 
Min mag- With magneſia it forms a white ſaline powder, 


neſta. in the proportion of 35 parts of the carthy baſis 
to 65 of acid and water. 2 

* earth With earth of alum it forms an uncryſtallizable, 

7 alum, 


yellow, ſweet, aſtringent maſs, in the proportion 
of 44 parts of baſis, and 56 parts acid and water. 

With gold. This acid does not diſſolve gold or its precipi- 
tale by a fixed alkali It nevertheleſs blackens 
that precipitate. | | 


With * It does not attack platina, but it diſſolves the 


tina. precipitates of this metal made by fixed alkalis, 
forming a yellow ſolution, which gives yellow 
) 3 | 

With fiver, It does not attack ſilver, but it diſſolves in 
ſmall quantity the precipitate of this metal by fixed 


| ſcarcely ſoluble, which cryſtallizes with the help of 
a ſuperabundant acid, but on affufion of water, 


di 


With volatile alkali, this acid combines, and | 
tile alkalt, forms quadrilateral” priſms, which ſhew a predo- 


—— 


| 


alkalis. The ſame compound is eaſily made, by 
adding the acid of ſugar to a folution of filver in 

nitrous acid, upon which, the filver combined 

with the ſaccharine acid precipitates as'a white 
powder, which is ſcarcely ſoluble in water, with- 

out the help of nitrous acid; fs unſoluble in ſpi- 

rit of wine, and darkens by expoſure to the rays 

of the ſun. The ſaccharine acid decompoſes alſo 

vitriol of filver, but not luna cornea. 8 
This acid does not diſſolve mercury, but it With mer- 
unites with the mercurial calx, formi 
ſaline powder, which is ſcarcely ſoluble in water 
without a ſuperabundant acid, and blackens when 
expoſed to the ſun, The ſame compound may 
be formed by adding the acid of ſugar to ſolu- 
tions of mercury, in. the vitriolic and nitrous 


Ac | acids; and even from a ſolution of corrolive 
Lime forms, with the acid of ſugar, a com- 
reous earth. pound conſiſting of 46 parts of the baſis, 48 parts 


fublimate, a very minute quantity of powder is 
thus precipitated, which, however, does not darken 
by expoſure to light, 


in colour, but not diſſolved, unleſs it be previouſly 
calcined, or precipitated from its folutions by an 
alkali. In this ſolution, when ſaturated, cryſtal- 
line grains are depoſited, and ſimilar cryftals are 
formed when the ſaccharine acid is added to ſolu- 


tions of lead in the nitrous, acetous, and marine 


acids, but not to the vitriol of lead. Theſe cryſtals 
contain s of lead, are ſcarcely ſoluble in water, 
unleſs: it be acidulated, and do not diſſolve in 
WT wine. EET: | £2 
his acid attacks copper, in its metallic ſtate, ph cop. 
but much more readily the precipitates from a per, 
lolution of this metal. In both caſes a light blue 
powder is formed, Tcarcely ſoluble in water-witn- 

ont the aid of an acid. The ſame powder is pre- 
cipitated by this acid from ſolutions of copper in 

the vitriolic, nitrous, and marine acids. The ſo- 
lution of this ſalt is of a bluiſh green colour, and 

it depoſits its copper on zinc and iron. The 

acid of ſugar ſo decompoſes the compound of 
copper with acetous acid, that the concentrated vi- 

negar may be ſeparated, not however perfectly 

free from the copper. | 2 | 


This acid attacks iron with efferveſcence. The With iron. 


folution is ſweet and aſtringent in taſte, and when 


no heat has been applied, it gives priſmatic cryſ- 
tals of a greeniſh yellow colour, very ſoluble in 
water, which effloreſce with heat, notwithſtanding 
they have an exceſs of acid. One hundred parts 
of theſe cryſtals conſiſt of fifty-five parts bf acid 
and forty-fhve of iron. oy 
The calx of iron alſo is ſoluble in this acid, 
but this ſolution, like that of the metal itſelf, 
gives a yellow powder, ſimilar to that which is 
precipitated from martial vitriol, by addition of 
the ſaccharine acid. Es S 


- 
oy 


Tin, expoſed to this acid with the aid of heat, With tin. 


is firſt blackened, and afterwards covered with a 
1 | | grey 


a White cury.' - 


Lead digeſted in the acid of ſugar 1s darkened With lead, 


With biſ- 


math, 
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grey powder; while elaſtic vapours are emitted, 


The ſolution is auſtere in taſte, and yields priſ- 
matic cryſtals. The calx of tin is alſo cally ſo- 


luble in this acid. 


Biſmuth is only tarniſhed by the acl of ſugar, 
but its calx is ſoluble, forming a white powdery 
ſalt, ſcarcely ſoluble in water. The ſame ſalt, 


but conſiſting of pellucid eryſtalline grains, is 


With 
nickel, 


With arſe- 


nic. 


formed by adding the ſaccharine acid io a ſolu- | 


tion of biſmuth in nitrous acid. 


Nickel, digeſted in the acid of ſugar, acquires a 
| greeniſh white cruſt; and at laſt the whole falls 
A fimi- | 
lar ſaline powder is formed by digeſting the green 


to powder, of which one third is. metal. 


calx of nickel with the acid of ſugar; or by adding 
this acid to ſolutions of nickel i in vitriolic, nitrous, 
or marine acids. 

White arſenic is eaſily alfred by the acid of 
ſugar, and gives priſmatic cryſtals, which being. 
melted by means of a gentle heat, loſe a good deal 
of their acid, and yield elegant vegetations, 
Theſe are very ſoluble. in water and in ſpirit of 
wine, redden turnſol, and are ſublimed by a gentle 


heat, but are deſtroyed by a ſtrong fire, the facha- 


rine acid riſing firſt, then the arſenic. The re- 
gulus of arſenic is ſcarcely ſoluble in bis acid, 
The acid of ſugar attacks cobalt, forming with 


it a faint roſe coloured powder almoſt unſoluble 


in water; and it is alſo capable of precipitating a 


ſimilar powder | from ſolutions of this metallic 


Wit aloe, 


ſubſtance in any other acid. The ſolution of co- 
balt in the acid of ſugar, beſides the above- men- 
tioned powder, yields yellow cryſtals, abounding 
in acid, and conſequently very ſoluble. 

Zinc is attacked by this acid with efferveſcence, 
and s converted into a white powder, which is 
ſcarcely ſoluble in water, unleſs with the help of 


an acid, and of which about three-fourths: are 


With anti- 
mony. 


metallic. A fimilar powder is produced by ad- 
ding the acid to the calx of zinc, or to the ſolu- 


tions of this metal in the vitriolic, nitrous, or 
marine acids, 


Small quantities of the calx, and glaſs of anti- 


mony, are diſſolved by this acid, but the regulus is | 


only blackened on its ſurface. The ſolution of 
| the calx, which is always acid, gives cryſtalline 
grains, which are difheultly ſoluble in water. 


Similar ſalts are precipitated from ſolutions of an- 


timony in vitriolic acid, and of glaſs of antimony 
in vinegar, but not from the butter of antimony. 

Manganeſe efferveſces with acid of ſugar, and 

ields a white powder ſcarcely ſoluble in water, 


_ unleſs by the help of an acid. This ſalt becomes 


black in the fire, but recovers its white colour 
on the effuſion of more acid of ſugar. This acid 


- alſo precipitates a ſimilar powder, but mixed with 


* Weſtrumb uber die zuckerſaure. {$ 49 · An ac- 


count is given of theſe detonating precipitates in 
ale 


. magazin, B. I, ſ. 67. and the overy of 
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cryſtalline grains from ſolutions of manganeſe in 
vitriolic, nitrous, or marine acids. | 

Bergman gives the affinities of this acid. in the 
binn order: K | 


Lime. 
Ponderous earth. 
Magneſia. 1 
Vegetable alkali. 
Mineral Alkali. 
Volatile alkali. . 
Clay. 9585 | 
Metals; in the ſame order which they 
hold with reſped to all other acids. 
Hae Ste AFFINITY» | 


Comparatively with other acids, the faccharine 


acid yields allalis to the vitriolic, nitrous, marine, 


arſenical, fluor, and phoſphoric ; lime to none; 
ponderous earth to the vitriolic; magnefia to the 
fluor acid; clay to the vitriolic, nitrous, and ma- 
rine acids; filver and antimony to the marine acid; 
lead and perhaps tin to the vitriolic ; but 4 4 
| filver, copper, iron, biſmuth, nickel, coball, zinc, and 
manganeſe, to no other acid, as far as 8 
have hitherto ſhewn. | 
Among the peculiar properties of the ſaccharine 
acid, muſt be mentioned, the detenating property 
which, the precipitates of ſilver and mercury pol- 
ſeſs, that have been formed by adding to the ſo-— 
lution of theſe metals in nitrous acid, the native 
ſalt of ſorrel, or the ſalt conſiſting of the ſame 
component parts prepared by combining acid of 
ſugar with vegetable alkali, as Z/e/rumb found by 
experiments purpoſely made. .In both theſe caſes, 
according to the obſervation of the latter author, 
the mercurial precipitate was white; and the ſil- 
ver precipitate was black, and poſſeſſed of the 
detonating property in a ſmaller degree than the 
former, This coincidence of the effects of the na- 
tive ſalt of ſorrel, and of the artificial compound 
of acid of ſugar and vegetable alkali, is juſtly 
conſidered by Weſtrumb as a proof of the identity 
of the acids of ſorrel and of ſugar *. 
Bergman conſiders the ſaccharine acid as a pe- 


—_ 


— 


9 


6. 
culiar acid, and as pre-exiſting in the ſugar or 1 of 
other matters whence it is obtained, inveloped in this acid. 


phlogiſton or inflammable matter; and he con- 
ceives that the uſe of the nitrous acid in the pro- 
cels conſiſts in deſtroying this inflammable matter. 
and thereby developing the ſaccharine acid. He 
alledges that ſome of this acid exiſts in a diſen- 
gaged flate in the juice of the ſugar cane; that this 
acid prevents the cryſtallization of the ſugar in that 
juice without the help of lime-water, - which is 
always uſed in the refining of ſugar, and which, 
as he thinks, promotes this cryſtallization by com- 


chem i 1s generall attributed to Von Packen, but ts 
3 to Mr. Klaproth as Weltrumb affirms. | 


bining | 
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| biniog with, and ſaturating or neutralizing this 


acid. But it does not appear that Bergman's aſſer- 


tion of the exiſtence, of an acid in the juice of the 


cane was founded, on any experiment, but ſeems 


merely to have been inferred [rom the well known ; 


fact that lime-water is uſed in the refining of ſu- | 


gar. Mr. Boucherie, a ſugar refiner, affirms, on the 


other hand, that the juice of the ſugar cane does 
not contain any diſengaged acid, and that the lime- |} 


water is uſeful merely by acting on the extractive 


and gummy, matters which are contained in the 


8 


juice, and which affect the purity of the ſugar, 


but do not prevent its cryſtallization #. 


But although it may be doubted whether the 
juice contains a diſengaged acid; yet it ſeems evi- 


gar, and that this acid may appear in different forms, 


dent that an acid enters into the compoſition of ſu- 


according to the different modes of treating ſugar. 


acetous fermentations, other acids are produced. 
But in all theſe inſtances, the acid which appears is 


Thus by analyſing ſugar with heat, an acid liquor 
is diſtilled, and by ſubjecting it to the vinous and : 


not that which is excluſively called the ſaccharine 


acid, but is under different modifications. 


_. Weigltb labours to prove that the acid of ſugar 


is only a modification of the nitrous acid by the 


ed. But this opinion has met with a. full con- 
futation from the diſcovery which has been ſince 


1 


made by Scheele. Meſtrumb, and Klaþroth,..of the 
indentity of the ſaccharine and oxaline acids, from 
which it follows that the ſaccharine acid is formed 


by nature, without any aſſiſtance from the niirous 


acid, in ſorrel, combined with fixed alkali, and 
alſo in ſeveral other plants, in which it is united 
witk calcareous earth, forming the ſaccharine ſe- 
lenite, to which the name of earth of rhubarb has 


been improperly given, before its nature and com- 
- poluion were inveſtigated by Scheele. 


Mr. Lavoifier adapted his explanation of the 


production of this acid, by treating ſugar with 


Nitrous acid, to his general theory of the formation 
bol acids, by ene that ſugar was the acidih- 
able baſis, whic 


being united with the pure air 
of the "nitrous acid, compoſes the ſaccharine acid, 


while the other conſtituent part of the decompoſ- 
ed nitrous acid, the nitrous gas, was expelled, in 
its proper form in the proceſs. But it has been 


ſince diſcovered, that. this acid, called improperly 


the acid of ſugar, may be obtained from a variety 


of ſubſtances in which no ſugar exifts, and even in 
larger quantity from ſome of them, than from 
ſugar itſelf, and therefore the ſugar or other mat- 


ter employed, cannot be conſidered as the baſis, 


although it might be conceived to contain the 


baſis, which conſequently muſt be ſome element, | 


* Boucherie in journ, de phyſ. Sept. 1988, 


18 © ' the | into the acetous acid by. the ſame procels, ſeem to 
phlogiſton of the ſugar, or other material employ- 


_— , 
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or conſtituent. part, common to all the various 


ſubſtances from which this acid has been obtain- 


ed by treatment with nitrous acid. Mr. Mor- 
veau thinks this common principle, or acidifiable 
baſis, is an eee . 1-4 But although the 
ſaccharine acid may be obtained by e 
with nitrous acid, yet theſe oils, as well as ſugar 
itſelf, muſt be decompoſed in tbe proceſs, and 
therefore cannot be ſaid to conſtitute, but only to 


contain the common principle. Probably this 


common principle has never occurred to our ob- 
ſervation in a diſengaged ſtate, and it may only 
be, by leaving one combination, that it can be 
made to enter into another; and it muſt, there- 
fore, ever elude our obſervation. : 

But the compoſition of vegetable acids does 


not appear to be ſo ſimple, that they can be con- 


ceived to conſiſt of only two elements, an acidi- 


fiable baſis, and pure air; for they are liable to 


be decompoſed by heat, or by ſtrong mineral 


| acids, and then they exhibit oil, gaſes, aud other 


principles, peculiar to each. The convertibility 
of the tartareous and other vegetable atids, into 
the ſaccharine acid, by treatment with nitrous 
acid, and the further change of the acid of ſugar 


eſtabliſh the exiſtence of one principle, as the 
common acid, or acidifiable baſis of the vegetable 
acids; and the ſpecific differences between theſe 
acids. probably depend, not on any eſſential diſ- 
tinction of their proper acid E but rather on 
the adventitious ſubſtances with which theſe parts 
are combined, or on the different proportions of 
their conſtituent parts. See the article Ac ins (VE- 
GETABLE) where the convertibility of ſome of theſe 
acids into others, and the different modifications 
and forms which the common acid principle aſ- 
ſumes, will be more fully treated; and where the 


properties and nature of the acid of ſugar, rela- 


tively to other vegetable acids, will be conſidered. 


It feems then to be unneceſſary to enter into a 


diſcuſſion, whether the ſaccharine acid ought to 
be conſidered, as it is by Hermbſtadt, as an acid 


of tartar deprived. of a part of its phlogiſton; or, 


as a vinegar involved in inflammable matter, as 
MWeſtrumb maintains. 


With regard to the Me of the opinions of | 


Meſſrs. Bergman and. Lavoiſſer, the former conſi- 


dering the entire acid as exiſting in the ſugar, or 
other material, and the nitrous acid acting only as 
diſengaging the ſaccharine acid from its adhering 
ſuperabundant phlogiſton; and the latter conceiv- 
ing that ſugar, or other materials, furniſh the in- 
flammable baſis of the acid, while the nitrous acid 


ſupplies it with its other conſtituent part, the pure 


air; I ſhall remark; that although Mr, Lavoiſier's - 


+ Journ. de phyſique, February, 1786. 
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general principle of the conflitution of acids, 
rom ſome inflammable baſes united with pure 


| air be admitted, yet no fact diſproves the ſuppoſi- 
tion that the entire acid, as well the air as the in- 
_ flammable part, exiſts in the ſugar or other mate- 


rial; and further, that the production of acids, 


materials, witl:out the aid of nitrous acid, and the 


copious expulſion of gas during both theſe pro- 


ceſſes, ſeem to confirm the opinion of the exiſt- | 
ence of the entire acid, its aerial as well as inflam- 


mable part, in ſugar, and the other ſubſtances 


| Pio 1 for 
obtaining 
the diſtilled 

acid of ſu- 
| gar. i 


whence it is obtained. | 


When ſugar is diſtilled, without addition, in a 


retort, a fluid acid liquor and oil paſs into the 
receiver, while a black coaly reſiduum remains in 


the retort, Mr. Schrickel has purified and con- 


centrated this acid liquor, and inveſtigated its pr 
perties. An account of his reſearches is publi 
ed in an inaugural diſſertation, De ſalibus ſaccha- 


rinis vegetabilibus & ſacchari albi vulgaris analyſi. 


acidoque hujus ſpiritu. Gieſſæ. 1776. From ſix- 


teen ounces of fine ſugar, he obtained by diſtil- 


ſant ſmell; in taſte, it was ſharp, bitter, ſour, and 
empyreumatic; and in colour, of a yellowiſh 


lation, water, acid, and oil, amounting to eight 


ounces four ſcruples; and a carbonaceous refiduum, 


which weighed ſeven ounces and two ſcruples ; ſo 
that ſix drams were loft in the operation. The 


5 


firſt liquor which diſtilled was about fix dramb in 
weight, ſcarcely acid, and was little elſe than 


water. The acid then paſſed in white vapours, 


and condenſed on the ſides of the receiver, in 
Ariz, which ſeemed as if they were denſe and unc- 
tuous. This acid liquor had a pungent, but plea- 


red. It affected the colour of ſyrup of violets but 


little, neither did it efferveſce much with mild 


alkali, The oil which paſſed in diſtillation was at 
firſt yellow, then became black and thick, and the 


whole quantity was about one ounce, This oil, 


by rectifitation, was rendered of a fine yellow co- 


lour, was f pecifically heavier than the acid liquor; 


was bitter, ſharp, and dry to the taſte, and was ſo- 
luble in ſpirit of wine. 1 (| 


The empyreumatic acid liquor was rendered, by | 
repeated abſtractions from os clay, perfectly 


clear, mild in ſmell, acid to the taſte, and capable 


With vege/abl: fixed alkali, he obtained a neu- 


tral ſalt, 1 of needle- ſhaped cryſtals, which 


taſted like alt o 


Sylvius, were ſoluble with diffi- 


culty in cold water, but not at all in fpirit of 


wine, remained dry in air, decrepitated and be- 
came white, but did not melt on hot coals. 
The mineral alkali, ſaturated with this acid, 


gave, after a very flow evaporation, ſhining, yel- |. 
| 


/ 


by diftiltation and by fermentation, from theſe 


of efferveſcing with mild alkalis. By means of 
froſt, Mr. Schrickel concentrated this acid, and 
combined it with different ſubſtances, | 


| 


low, fix-fided, ſharp-pointed oryſtals, which in 
taſte reſembled ſalt of Seignette; were eaſily ſo- 


luble in water, but not in ſpirit of wine; remain- 
ed dry in à dry air, but liquefied with a gentle 
heat, and in the fire were changed into a brown, 
carbonaceous rehduum,  __ 1 


With volatile alkali, this acid gave a ſharp ſaline | 


liquor, which formed a ſaline maſs without any 
determinate form, or cryſtallization. 7 
With calcareous earth, a ſimilar ſaline mafs was 
formed, which could be decompoſed either by an 
ken, Of by vitnotie Sets I =, 
Magneſia gave a gummy mals. which, when dried, 
was like a hardened white of egg.. w_— 
© Argillaceous. or aluminous earth formed a gummy 
aftringent nine .. 
The concentrated acid diſſolved eaſily the calæ 


o- | of gold, and even gold- leaf. It exerted no action 
. 3 


on ſilver; mercury. or their calxes, Partly, it cal. 
cined, and partly it tarniſhed cad. With minium 
it gave a yellow ſolution, which was not altered 
by nitrous acid, but gave a white. precipitate on 
the addition of vitriolic and marine acids, or of 
alkalis, and a grey precipitate, by means of infu- 
fion of galls. This ſolution of minium ſhot into 
white, oblong cryſtals, of an aſtringent taſte. 
With filings of iron this acid gave a ſweetiſh, 
auſtere, and blood- red ſolution, in which green 


cryſtals ſhot. From a ſolution of theſe cryſtals, al- 


kalis produced a green precipitate, the Pruſſian 
lixivium gave a black, or dark blue precipitate, 


and marine acid a white precipitate. : Vitriolic and 


nitrous acids occaſioned no precipitation. Cop- 
per is diſſolved by this diſtilled acid; and when 


| the acid is very ftrong, the metal is corroded into 
a browniſh-green calx. The ſolution of copper 


does not cryſtallize, is green, forms with alkalis 


green precipitates, with infuſion of galls a yel- 
lowiſh green 'precipitate, and ſuffers no precipt- 


tation by means of the mineral acids. Regulus of 


antimony gives a greeniſh ſolution with the diſtilled 


acid of ſugar, and is thence precipitated, of a yel- 
low. colour by fixed alkali; by volatile alkali as a 
powder that is again ſoluble by the precipitant; 


by vitriolic and marine acids; and alſo by an infu- 
fion of galls, as a white powder; but is not at all 


ſeparated from its ſolvent by nitrous acid. This 


acid partly diſſolves zinc, and forms a greeniſh ſo- 
calcines it to a greyiſh yellow 
This ſolution gives a white precipitate. 


lution, and pore 
powder. 
on addition of infuſion of galls, alkalis, fixed, 
volatile, or phlogiſticated, or of vitriolic acid. Tin 
is partly dilolved, but principally corroded by 
this acid into a greyiſh powder. 

. precipitated by alkalis, and by an infuſion of 


| galls, but not by any of the mineral acias. (4+) 


The ſolution is 
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ACID OF SUGAR OF MILK: (I 


Sugar of Milk is an eſſential ſalt contained in 
milk, which, on account of its ſweetiſn taſte has 
been called ſugar, and to which milk owes its feet 
taſte. The mode of preparing this ſalt will be 
deſcribed at the article Milk. 

Although this ſalt has been known ever fines? 


the year 1619, when Bartholet firſt deſcribed it“, 


nobody had analyſed it before Scheele, who added. 
this new acid to his former diſcoveries. 

Scheele obſerves, that the ſugar of milk ds * 
by diſtillation the ſame products as common ſugar 
does, With this circumſtance, that the empyreu- 
matic oil has the peculiar ſmell of the ſalt of ben- 
zoin. Having diſcovered that common ſugar 


yielded a peculiar acid, when treated by repeated | 


abſtractions of nitrous acid, he was deſirous to 
| know the effects of this nitrous acid on the ſugar 
of milk ; and he relates his experiments by which 
he diſcovered this new acid, and inveſlgated ſome 
of its properties t. 

Upon four ounces of pure ſugar of milk, finely 


Proceſs for powdered, he poured twelve ounces of dilute ni- 


obtaining 
this acid. 


white powder. 


of the liquor was converted into cryſtals. 


trous acid, and put the mixture in a large glaſs re- 
tort, which he placed in a ſand bath. A violent 
ebullition or efferveſcence enſuing, he was oblized 
to remove the retort from the ſand-bath, till the 
commotion ceaſed. He then continued the diſtil- 
lation, till the mixture became yellow. As no 
cryſtals appeared in the liquor remaining in the 
retort, after ſtanding two days he repeated the diſ- 
tillation as before, with the addition of eight 
ounces of nitrous acid, and continued the opera- 
tion till the yellow colour, which had diſappeared 
on addition of the nitrous acid, returned. The 
liquor in the retort contained a white powder, and 
when cold, was obſerved to be thick. Eight 
ounces of water were added to dilute this liquor, 
which was then filtrated, by which the white 


powder was ſeparated, which being edulcorated and | 
dried, weighed ſeven drams and a half. The fil- 


trated ſolution was . evaporated to the conſiſtence 


of a ſyrup, and again ſubjected to diſtillation, with 


four ounces of nitrous acid as before, after which, 
the liquor. when cold, was.obſerved to contain many 
ſmall, oblong, ſour .cryſta]s, together with ſome 
This powder being ſeparated, the 
liquor was again diſtilled with more nitrous acid. 


as before, by which means the liquor Was „ 
capable of yielding cryſtals again; and by one diſ- 


tillation more, with more nitrous acid, the whole 
'T hefe 
cryſtals, added together, weighed: five drams; 5 and 
were found, upon trial, to have the Properties of 


the acid of ' ſugar. 


lia hermetico-do gratis 
tranſack. for 178 


of Matetee 
& Stockholm 


| 


He proceeded to examine the powder, which he 


had obtained at different times in the above pro- ofa 
] cels, Suſpecting that it might be a compound of of this acid. 


lime and acid of ſugar, he /endeavoured to. aſcer- 


tain whether any calcareous earth was contained 
in the ſugar of milk, by adding to the ſolution of 
| this ſugar ſome acid of ſugar 3 upon which addi- 
| tion, no precipitation enſued. Alſo, upon expoſ- 
ing this powder to fire, he obſerved that it burnt. 


like oil, and left no aſhes : and from both theſe 


experiments, he inferred that his ſuſpicion was | 
groundleſs, and that ſugar of milk does not contain 
calcareous earth. : 
Upon a further examination. of this powder, he 
found that it was ſoluble in about ſixty times its 
quantity of boiling water, and that the ſolution, 
upon cooling, yielded ſmall cryſtals ; 


that a ſolu- 
tion of theſe cryſtals reddened litmus, and effer- 
veſced with chalk: 120 grains of this ſalt bein; 
expoſed to diſtillation in a glaſs retort, firſt melted, 
then became black and frothed, and laſtly a brown 
ſalt ſublimed, which ſmelt like a mixture of ſalts 
of benzoin and of amber. In the retort eleven 
grains of coal remained. The receiver contained. 
a brown liquor, which ſmelt like the brown alt, 
and which was found to contain ſome of that ſalt 
in ſolution. The ſublimate weighed 35 grains, 
had an acid taſte, was eaſily ſoluble in ſpirit of 
wine, more difficultly in water, and burnt in the 
fire with a flame. 7 


frothy, and, ar laſt, was deſtroyed, by concentrated 
vitriolic acid. 


The acid of, ſugar of milk unites with vegetable 


9 


fixed alkali, .and forms cryſtals, the ſolution of 


* 


which require eight times their quantity of boiling 
water. With mineral. alkali this acid forms alſo a 
cryſtallizable alt, which requires five times its 
quantity of boiling water to diſſolve it. With vo- 
latile alkali it forms an ammoniac, which parts with 
its volatile baſis, in diftillation, while the acid 1 is left 
unchanged. 

The acid of ſugar of milk gives with all the 
earths, ſalts unſoluble in water. It precipitates 
the ponderous and calcareous earths from the ni- 


trous and muriatic acids ; ; but it does not affect a 


ſolution of gypſum in water. It alſo precipitates 
magneſia and earth of alum, from their ſolution in 
mineral and vegetable acids. 

It affects the metals as it does, the earths ; but as 
water diſſolves ſo little of this acid, the action of its 
ſolution muſt be weak. With metallic calxes it 
forms ſalts ſcarcely or not at all ſoluble in water. 
Silver, mercury, and lead, are precipitated from 
their ſolutions in nitrous acid by this acid. Vi- 
triols of iron, copper, zinc, and of manganeſe, are 
not precipitated. Tin and mercury combined with 


I marine acid are not affected, but che marine ſalt of 
lead is precipitated. 


{ 


The neutral - ſalts, =, config of this acid com- 
bined 


t was rendered black, and 
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bined with the different alkalis, are capable of | 


decompoſing all metallic and earthy ſolutions. - 
In his future reſearches upon vegetable acids, 
Scheele diſcovered another acid in the ſugar of milk, 


| beſides the acid of ſugar, and the above-mentioned 
powder to which he has given the name of acid 
of ſugar of milk. The third acid contained in 
this ſugar of milk is that which he calls acid of 


apples, from its having been firſt obſerved in the 


fruit of that name, although it was afterwards ſhewn | 


by Scheele to exiſt in many other vegetable, and even 
in ſome animal ſubſtances T. In the ſame courſe 
of experiments, he diſcovered alſo the acid of ſu- 
gar of milk in gum tragacanth, from which, by di- 


geſtion with nitrous acid, he obtained a white'pow- | 


der, ſimilar in its properties to that which is the 


ſtadt's ex- 
periments. 


ſubject of this article. It is alſo ſaid to be found 
in the juices of other plants, and in gum arabic t. 
About the time when Scheele was making his 
experiments on the ſugar of milk, Hermbſtadt was 
employed in the ſame purſuit, and without knowing 
what Scheele had done, publiſhed an account of his 


inquiry &, from which it appears that the reſults 


of his experiments correſponded with thoſe of 


raiſed to the dignity of a new acid, only as a com- 
pound of ſatcharine acid united with calcareous 
earth ; as Scheele himſelf had at firft imagined, till 
his experiments, made with a view to aſcertain this 
matter, obliged him to relinquiſh that opinion, as 
is mentioned above. When Hermb/adt knew that 


Scheele had inferred the diſcovery of a new acid, 


he repeated his experiments, but maintained his 
opinion againſt Scheele, that this acid powder is no- 


thing but a compound of ſaccharine. acid, with cal- | 


careous earth, and oily or mucilaginous parts, in which 


the acid abounds, as it does in tartar and ſalt of ſor- 
rel, but with this difference, that whereas the baſis 


of the two laſt named ſalts is a fixed alkali; that of 


the acid powder of ſugar of milk is a calcareous 
earth ||. He does not, however, deny that this 


powder has acid properties, different from thoſe of 


the exiſtence of other ſaline compounds with exceſs | 


any other acid, neither does he pretend that he can 
reſolve it into its conſtituent parts, far leſs that he 


can make ſuch a compound, but maintains chiefly 


his opinion from general reaſonings, that if it were 


a pure acid, it ought to be more ſoluble in water, 
and more readily combined with alkalis; and that 


of acid, renders it probable that this compound 


2 


alſo is of a ſimilar nature. His experiments con- 
firm thoſe of Scheele, and he adds one more, in 


which he finds ſome ground, and indeed the only 


Ueber die frucht ſaure. chem, annal. 1785, B. II. 
t. 10. 5 GATES TH 
t See article acid of apples. ns or ya 
1 Fermbſtadt phyſ. chem. verſuch. B. I. S. 304. 
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120 grains, he obtained a coal, or reſiduum, of 1 I 
grains, and an acid ſublimate and acid liquor. 


WY * 


nitrous acid, and ſaturating the mixture with fixed 


ever, he does not aſcertain, and as the acid chiefly 
was ſublimed and diſtilled, no certain inference can 
be hence drawn of the exiſtence of this earth as a 
conſtituent part of the acid powder; but, on the 
contrary, it may be ſuppoſed to be an accidental 


| impurity, until more deciſive proofs are alledged. 


e have great reaſon to believe that the difference 
between acids, and eſpecially the difference between 


in any eſſential difference of their proper acid prin- 


each acid is combined, and to which it owes its 
diſtinguiſhing properties. We cannot, therefore, 
refuſe admitting into the claſs of acids, any ſub- 
ſtance which has properties that are acid and pecu- 
liar, and which cannot be either reſolved. into more 


Our. claſſifications muſt be relative to our degrees 


ly Scheele's acid of ſugar of milk, deſerves to re- 
tain its name and place among the acids, until its 
compoſition ſrom other known conſtituent parts 
ſhall have been proved. (1+) | 


— 


ACID (SULPHUREOUs) See ACID (VirTzIoLIC). 
ACID OF TARTAR. (4+) 


The acid quality of the native vegetable alt, 
called tartar, is well known. Its alkali, alſo, has 
been daily obtained under the name of ſalt of tar- 
tar. It is, however, but lately that the. acid part 
of this ſalt has been obtained ſeparately from the 
alkali, and that the properties of this acid have been 
examined. It is now known that tartar conſiſts of 


and of a certain proportion of vegetable fixed al- 
kali, not in ſufficient quantity entirely to ſaturate 


but merely enough to conſtitute this peculiar cryf- 
tallizable compound, containing a predominancy of 


article TazTar ; here, an account will be given of 
the proceſs for ſeparating from tartar, its pure acid, 


and alſo of the properties of this acid thus diſengag- 
one for his opinion. Scheele had diſtilled the acid 


ed, together with the compounds which it is cap- 


| $ Neu. Enideck. Th. v. 1782. 8. 31. VV 
| _ || Hermbſtadt phyſ. chem. verſuch. B. I. S. 289. 
Berlin, 1786, & in Crell's chem, annal. 1784, B. II. 


a | able 
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powder to dryneſs, as is above related, and from 


Hermbſtadt examined this coal, by boiling it in 


alkali, by which he obtained ſome- precipitated cal- 
careous earth. The quantity of this earth, how- 


the ſeveral vegetable and animal acids, conſiſts not 


ciple, but of certain baſes or matters with which 


"Ou | fimple- conſlituent parts, or compounded by art. 
Scheele, but his inferences were very different; as 


he conſidered the white powder, which Scheele had: | of acquired knowledge in chemiſtry, and according- 


a peculiar vegetable acid, to which the name acid of 
tartar. or tartareous acid, has been appropriated, 


the whole of the acid, or to form a neutral ſalt. 


acid. This compound will be treated of at the 


In 

ſub 
this 
exi 


C1, 
In what 
ſubſtances 
this acid 
exiſts. 


92. 


lar. ar. 


of grapes or wine, - 


.  Scheele diſcovered the following method of ob- 


Prepuru- e 
en of acid 


able of fo ming. when combined with other ſub- 
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The tartareeus acid has never been found 
rally in a diſengaged ſtate, but generally in combi- 


nation with the vegetable fix d alkali, in the form 
of tartar, and ſometimes united with calcareous 


1 


earth. | | e | 
Although tartar is, generally obtained from wine 
caſks, at the Ades and bottoms of which it is depo- 
ſited, it is not, as has been by ſome authors ima- 
gined, the product of fermentation, but it exiſts in 
the juice of the grape, previous to the converſion 
of this liquor into wine. „ : 
The acid of tartar has been found, by late che- 
' miſts, not only in the juice of grapes, but alſo in 
thoſe of tamarinds *, of the berries of the rhus co- 


| riaria. and of the leaves of the rumex acetoſa, Linn +; 
in which juices the tartareous acid was generally 


combined with the vegetable fixed alkali, in the 
form of tartar, or with calcareous earth, and was 
extracted by the proceſs hereafter deſcribed for 
% ohne 
 HAHermb/tadt has diſcovered the acid of tartar, 
combined with calcareous. earth, ip the expreſſed 
Juices of the roots of graſs (triticum repens Linn.) 
of the roots of the Leantodon taraxac. Linn. and of 
the china bark, He has obtained it from a ſtill 
greater variety of vegetable matters; by the help 
of a little nitrous acid, as from the juices of grapes, 
mulberries, apples, pears, oranges, ſtrawberries, and 
plumbs; and alſo from ſugar, honey, gum arabic, 


manna, ſpirit of wine, beech-wood, and the root 


of the black hellebore. Hermbſtadt ſuppoſes. that 
the nitrous acid, in this caſe, does only free the 
acid of tartar from the ſuperfluous inflammable 
matters, with which it is combined in theſe veget- 
able matters; but in theſe laſt mentioned inſtances, 
it may be ſuſpected that the acid of tartar may not 
have exited as ſuch in the ſubſtances. whence it is 


obtained, but may have acquired this form by ſome | 


change or modification, induced by the action of 


the nitrous acid on the vegetable acids. However, 


the inſtances above-mentioned, of the preſence of 


the tartareous acid in bodies in which no nitrous 
acid had been employed, ſufficiently prove, firſt, 


that this acid is not the product of fermentation ;; 
and, ſecondly, that it is not peculiar to the juice 

* actually exiſts combined 
with vegetable fixed alkali, or with calcareous earth 


in many vegetable matters. 


Bergman Opuſc. III. de attract eleR. $ 23, & 
3 car uber die natur'der grundſaure des Pflanzen- 
reichs. TY. f we 1% r | 

+ Hernitjladt, ibid, F 13. This author ſays, he ob- 
tained the tartareous acid alſo from citrons, cherries, 


barberries and currants. But Weſtrumb could not find 


any in thele juices. men 2TH | 
{ The diſcovery of this proceſs has been attributed to 
Ketzius, but it appears from Elwert's magazin fur 1785, | 


| 
natu- 
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- taining this acid, diſengaged from the alkali with 
Which it is united in tartarh. _ 
- : To 100 parts of cream of tartar,. diſſolved by 

- boiling water in a tinned: braſs kettle, let ſucceſſive 
portions: of dry pounded | chalk be added, till the 

addition no longer produces an efferveſcence; for 

which purpoſe, about twenty-eight parts of chalk 
are ſufficient, Let the clear liquor be decanted and 
evaporated to dryneſs, by which about fifty parts 
will be obtained of a tartariſed vegetable alkalr, or 
/olable tartar. The powder remaining at bottom 

s a compound conſiſting of calcareous earth, ſatu- 

rated with acid of tartar, and, when waſhed and 
dried, is found to weigh three times as much as 

the chalk eniployed; To this powder. after it has 
been well waſhed with water, add 300 parts of a 
| vitriolic acid, compoſed of 30 parts of the moſt 
concentrated acid of vitriol, and 270 parts of 
water. Let the mixture be digeſted during twelve 
hours, and be frequently ſtirred with a wooden 
ſpatula. - Laſtly, let the ſupernatant clear liquor be 
decanted, let the reſiduum be waſhed with water 
till it no longer retains an acid taſte; let this 


really a ſolution of the acid of tartar, about 34 
parts of a dry cryſtalline maſs may be obtained, 
In order to examine whether this acid of tartar re- 
| tains ſome vitriolic acid, let one or two drops of a 
ſolution of ſugar of lead be added to the diluted ſo- 
| lution of acid of tartar, upon which a white pow- 
der will be precipitated. Pour ſome concentrated 
| vinegar upon the precipitate, and if this conſiſts en- 
| tirely of a compound of lead and acid of tartar, it 


| Whatever vitriol of lead is preſent will not be re- 
| diſſolved. If then, from this teſt, it appears that 
the acid of tartar retains ſome adhering vitriolic 
acid, it may be eaſily purified from it by digeſtion 
with a ſmall quantity of the compound conſiſting 
of acid of tartar and calcareous earth, or tartariſed 


acid has been added. ſome of the tartareous acid, will 
remain in the reſiduum, which will be diſcovered 


. tain cryſtals of acid of tartar, let the firained ſolu- 
tion of this acid be evaporated to the conſiſtence of 


and ſometimes of a pointed or needle-like form ||; 


St. 1. that Scheele is the truediſcoverer of it, and it is 
alſo there ſhewn in what manner the Academy of Sci- 
ences at Stockholm fell into the miſtake of attributin 


the diſcovery to Retzius. The- ſame account is alſo 


gazine, See alſo Weſtrumb Abh. I. 2. p. 226. 
Bergman de attract. elect. Opuſc. Hi. p. 367. 


| |} Von Packen de ſale eſſential. acid. tartar. Gotting. 
| 1779- — — 
2 4 


water, when filtrated, be added to the decanted li- 
quor, and by evaporating this liquor, which is 


will diſappear, being ſoluble in the vinegar, but 


lime. If, on the other hand, too little vitriolic 


by its becoming black, and exhaling a ſpirit of tar- 
tar. when placed on red hot coals. In order to ob- 


a ſyrup, and put in a cool place, by which means, 
| cryſtals will appear exhibiting divaricated plates, 


given in Baldinger's journal, and in the Hanoverian ma- 


— — ͤ—ä z ——— — 


parts of acid employed to ſaturate that alkali, and | 


4% 
Schiller's 
proceſs for 


obtaining 


acid of 


tartar. 
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If, inftead of employing chalk, as in the: above 
proceſs, recent quicklime be uſed, twice its quantity 
of tartar will be decompoſed, and in the ſuperna- 
tant liquor a diſengaged vegetable alkali is contain- 
ed, the quicklime having united with the whole of 
the acid; whereas the chalk can unite only with 
the ſuperabundant acid of the tartar, while the 
other part of the acid remains united with the al- 
kali, forming a tartariſed or ſoluble tartar. One 
hundred parts of pure tartar contain about twenty- 
three parts of pure vegetable alkali, forty-three 


thirty- four parts of ſuperabundant acid. N 
Mr. Wiegleb relates, that by uſing oyſter-ſhells 
well prepared by boiling and powdering, inſtead of 
chalk, the cryſtals of the acid of tartar may be ob- 
tained very white and purekx. - 
Mr. Schiller, of Rohtenburg t, propoſes another 
method of obtaining the pure acid of tartar, which 
he ſays he has practiſed with ſucceſs, He diſſolves 
a pound of cream of tartar in boiling water from 
four to ſix pounds, to which he adds, by degrees, 


a quarter of a pound of oil of vitriol; and he con- 
tinues the boiling till one half of the liquor is 


evaporated, by which means the vitriolated tartar 
will be precipitated. He filters this liquor, and 
repeats the evaporation, by which ſtill more vitrio- 


_ lated tartar is precipitated. This liquor being ſtrain- 


ed, he evaporates to the conſiſtence of a ſyrup, and 
ſets it in a temperate, or rather warm place, where 
cryſtals of pure acid of tartar, equal in weight to 


half the quantity of the cream of tartar employed, 


94. 


Properties 


of the acid 


of tartar. 


C5. 
How af- 
feed by 
heat; 


will thoot. If too little oil of vitriol has been 
added, the undeconipoſed tartar will be ſeparated. 
along with the vitriolated tartar. „ 


| The cryſtallized acid of tartar is not altered by 


expoſure to air, is very acid to the taſte, is very 
ſoluble in cold water, reddens the tincture of lit- 
mus, and efferveſces with mild alkalis and alkaline 

When expoſed to fire, the acid of tartar be- 
comes at firſt black and ſpongy, then whitens and 


diminiſhes in bulk. Expoſed to the action of the blow- 


pipe, it melts in the exterior flame, fwells, blackens, 
ſmokes, gives a blue flame, and leaves a ſpongy coal, 
which foon yields a'white calcareous aſh T. 
By diſftillatiun in à glaſs retort, this acid is de- 


compoſed, and yields an acid phlegm, oil, fixed 
and inflammable gas, and a carbonaceous reſiduum, 
which contains a minute portion of earth, without 


any veſtige of either acid or alkali, according to- 


Bergman. But Corvinus & found in this reſiduum 


a mall quantity of vitriolated tartar, the acid of | 
which he attributes to ſome adhering vitriolic acid 


* Crell's ehem. journ. Th. iv. f. 42, 

+ Chemiſch. annal. 1987. B. I. St. vi. f. Z44. 
+ Bergman, de tubo ferrumeuatoro. F. 10. 

f Avale&, de tartar, 5 a1, NE | 
}| Article, Weinſtern-ſaure. 
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riſed tartar is produced. 


| uſed in the proceſs for obtaining the acid of tartar, 


and he ſuppoſes that the alkali is produced by the 


' converſion of the pure acid of tartar itſelf into an 
alkali. Leonhardi | remarks, however, that the 
cream of tartar employed in the preparation of the 


acid, might have contained ſome ſmall portion of 
vitriolated tartar, which not being capable of de- 
compoſition by the proceſs, would be mixed with 


the acid of tartar. The converſion of the pure 
acid of tartar into a fixed alkali, certainly ought not 


to be haſtily inferred from this appearance. 1 
Bergman expoſed this acid to the action of ni- $6. 
trous acid, by diſtillation, in the manner of obtain- * 4 
ing the acid of ſugar, but without being able to pro- 3 | 
duce this laſt- mentioned acid. It is probable that acid. 

the nitrous acid employed by Bergman, was not 

ſtrong enough for this purpoſe; for Hermbſtadt, Converſon 
by uſing a ſtrong acid of nitre, has been able to to acid 
convert the tartareous acid into the ſaccharine, ſo . 
that from ſix drams of the former, he obtained four 

drams and two ſcruples of the latter acid J. Weſ 

trumb's experiments alſo concur with thoſe of 
Hermbfladt, in proving the convertibility of the tar- 

tareous into the ſaccharine acid by the action of the 

nitrous acid **®, The fame author has further Conver for 


found that the acid of tartar may be changed into into the ace- 


the acetous by digeſtion with water and ſpirit of {ous acid. 
WER CET ET. | 

The acid of tartar combines with the vegetable _ 1 
fixed alkali, in two proportions. When complete: formedvith 


ly ſaturated, the compound called ſoluble or tarta- acid of r- 
tar combn- 
According to Von Packen's experiments, two og 1 
drams of vegetable fixed alkali require for their ſa- . 
turation 112 grains of pure acid of tartar; and ac- 
cording to Bergman, 23 parts of pure alkali require 
43 parts of pure acid. | a2 
This acid has the property alſo of combining with Combing- 


ith vezet- 


able alkali, 


this alkali in a different proportion, in which the tion 5 7 
acid predominates, and of thus forming the well- ow 


"HP wn acid. 
known compound, called tartar, and, when refined, 


cream or cryſtals of tartar, See TARTAR, In one 


hundred parts of this compound, according to Berg- 
man, 23 parts are pure vegetable alkali, 77 parts of 
pure acid of tartar, and of theſe 34 are ſuperabun- 
dant. It is very remarkable that this latter combi- 
nation, in which the acid predominates, ſeems to 
take place in preference to the former, in which 
the acid and alkali are completely ſaturated. For, 
if to a ſaturated ſolution of perfectly neutraliſed 


| tartariſed tartar in diſtilled water, the pure acid of 


tartar be added by drops, a white ſpongy matter 


will be precipitated to the bottom of the veſſel, 


which upon examination, is found to be a true tar- 


| .p Hermbſtadt, uber die Siet der zuckerſaure. F 31. 


* Weſtrumb, chemiſch. verſuch. uber die zucker- 
ſaure & den weingeiſt, F 8, 


tar. 


on 


not merely adhere, but unites and forms a eryftal- 
lizable compound, which may alſa be prepared 
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tar. Any other acid, added, to the ſolution of 
tartariſed tartar, will, by engaging a part of the 
alkali, have the ſame effect of. precipitating, tar- 
tar. This ſingular effect, does not confilt in the 
Ene of one acid by means of another, 
or tartar, is not merely an acid, but a compound 
of alkali and acid. And if the acid of tartar 
be added to a ſolution of any neutral ſalt con- 
taining the vegetable fixed alkali, as vitriolated 
tartar, ſalt of Sylvius, and nitre, a ſimilar preci- 
pitation of tartar will enſue. Hence the acid of 
tartar may be employed as a teſt to diſcover the 


preſence of the vegetable fixed alkali, and to diſ- 


tinguiſh it from the mineral, which js not, nor 
its compounds, glauber ſalt, common ſalt and 


cubic nitre, poſſeſſed of this property, Bergman 


does indeed ſay that the ſalt of Seignette has the 


ſame effect as tartariſed tartar. But it muſt be 
remembered that this ſalt is prepared, not with the 


pure acid of tartar, but with tartar itſelf, or cream 


of tartar ſaturated with the mineral alkali; and, 


conſequently, is a compound containing the ve- 


getable fixed alkali, which contributes 10 the for- 
mation of the precipitated tartar here as in other 
inſtances. = | 


Bergman explains ' theſe phenomena by che 
Tame ingenious theory which he applies to the de- 


compoſition of vitriolated' tartar by the. nitrous 


acid, in which latter caſe, he ſhews, that the vi- 
triolic acid alſo has the property of uniting ſu- 
perabundantly with the fixed vegetable alkali ; 
and by that means, allows a part of this-alkali to 
unite with the nitrous acid, notwithſtanding the 
greater affinity of the vitriolic acid than of the 
nitrous to the alkali, Accordingly, he obſerves, 
that two compounds are produced. One of theſe 
is nitre, and the other conſiſts of vitriolic acid 
and vegetable fixed alkali, not in the proper pro- 


portions for forming vitriolated tartar, but with a | 


{uperabundance of acid. This acid however does 


by adding to a ſolution of vitriolated tartar, as 
much acid of vitriol as is contained in one-third 


of the vitriolated tartar employed. He thinks that 


although the affinity of the vitriolic acid to the 


acid to the fixed alkali, and of the vittiolic acid 
to the fixed alkali, in the proportion of the com- 
pound acid ſalt, is greater than the ſingle affinity 
of the vitriolic acid to the fixed alkali, in the 
proportion of ſaturation, or of vitriolated tartar. 
In the ſame manner, he thinks that the acid. of 
tartar, being poſſeſſed of the. property of uniting 
to exceſs of acid, with. the vegetable fixed alkali, 


as well as to ſaturation, may produce effects con- 
trary to the direct rules of affinities, But the 

a \ 4 
 _ 


— * 
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{ 
| 


. Caſes do not ſeem to be;quite analogous. For in 


the inſtance of the ation of nitrous acid upon 
vitriolated tartar, the whole quantities of both 
the acids are ſuppoſed by Bergman to exert their 


action upon the fixed alkali, the nitrous acid with 


all the affinity of ſaturation, and the vitriolic acid 


with the power with which it combines with ex- 


ceſs of acid. If, indeed, more nitrous acid be 
added than is neceſſary for engaging ſo much of 
the alkaline baſis of the vitriolated tartar, as will 


leave the remainder of this ſalt in the ſtate of tlie 


compound of vitriolic {alt with exceſs of acid, the 
ſuperfluous part of the nitrous acid will remain 
in the mixture unactive and diſengaged, 8 

But in che decompoſition of neutral ſalts, as 
of ſalt of Sylvius, by acid of tartar, a part of 
the alkaline baſis of the neutral ſalt is taken by 


the acid of tartar, from the marine acid which is 


thus deprived of its baſis, and although it is the 
ſtronger of the two acids, is left diſengaged, and 
without any exertion of its attractive powers: 
whereas, in the inſtance of adding nitrous acid 
to vitriolated tartar, no part of the vitriolic acid 


is left diſengaged. 5 
Maſtrumb thinks that theſe effects of the preci- 
pitation of tartar, by adding acid of tartar to ſo- 


lutions of neutral ſalts, are owing to the different 
degrees of ſolubility of the ſalts employed, and 
of the ſalts produced. But although the quan- 


tity of water ſufficient to diſſolve the acid of tar- 


tar and the ſalt of Sylvius, is not ſufficient to keep 


ſuſpended the tartar which is formed, yet unleſs 


ſome predominant affinity or ſum of affinities oc- 
curred, tending to decompoſe the ſalt of Sylvius. 
and to ſorm a new combination, no reaſon can 
be aſſigned for the decompoſition and new com- 


bination which actually take place. For certainly 


the mere unſolubility of a compound cannot be 
the cauſe of its formation; and I cannot ſee any 


| mode of explaining theſe properties of the acid 
| of tartar, but by ſuppoſing thatthe aſſinity of the 
{ fixed vegetable alkali to the proportion of acid of 
1 tartar fit for the acid combination. is greater than 
| its affinity for the proportion of the ſame acid in 
the ſaturated compaund, or even than. its affinity 
for the marine or ſome other ſtranger acids. We 
fixed alkali is greater than that of the nitrous acid, 
yet that the ſum of the affinities of the nitrous | 


may further ſuppoſe, that when the acid of lar- 


tar is added io any neutral ſalt, conſiſting of 
vegetable fixed alkali combined with à mineral 


acid, the mineral acid, when diſengaged from 
its baſis, may unite with a portion of the tartar 
formed, and may conſtitute a triple ſalt, or ra- 


ther a ſolution of a triple ſalt in water, while 
the remaining part of the tartar only is precipi- 


tated. This laſt ſuppoſition. is rendered more 


probable by the obſervation, that in all theſe in- 


ſtances the tartar precipitated may be rediſſolved 
by adding any of theſe mineral. acids. . 
Z 2 The 


With mine- 


ral alkali. 


With vola- 
ttle alkali, 
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The combination of the acid of tartar with | 


mineral alkali forms a kind of ſalt of Seignette, 
or Rochelle ſalt, although in the uſual method of 


preparing this ſalt by ſaturating mineral alkali 


with cream of tartar, a conſiderable portion of 


the alkali contained in this preparation muſt be 
See SALT of SEIG-. 


of the vegetable kind. 
NETTE, or RoCHELLE SALT. 
Wich volatile alkali, this acid unites, and 150 
a tartarifed ammoniac. The volatile alkali has a 
roperty ſimilar to that of the vegetable fixed al- 
Lati, namely, that of uniting with the acid of 
tartar in two proportions, either forming a ſatu- 
rated or an acid compound. For if to a ſolution | 
of the ſaturated tartariſed ammoniac, ſome acid 


of tartar be added, a ſpecies of tartar, or difh- | 


cultly ſoluble acid ſalt will be precipitated *, For 
this reaſon, in the preparation of the tartariſed 
ammoniac, it is neceſlary to take care that a 
quantity of volatile alkali be added ſufficient for 
the ſaturation of the acid. This ammoniacal ſalt 


| ſhoots into polygonous cryſtals, reſembling thoſe of 


With calca- 


reous earth, 


Mitk mag- 
| neſi a. 


the ſalt of Seignette. A ſimi lar ſalt may be pre- 


of cream of tartar. 


The tartariſed ammoniac is ar ſoluble in 


water, has a perfectly neutralized, cooling, and 
bitter taſte, like that of nitre, does not ſublime by 
beat, but is thereby decompoſed, ſo that its vola- 
tile alkali is expelled}. It may be decompoſed 
alſo by vitriolic, nitrous, or marine acids, or b 
fixed atkalis, or lime. With a ſolution of filver 
in nitrous acid, it produces a white precipitate, 
which becomes brown in a few days. bl 
Wich calcareous earth this acid combines, and 
forms a difficultly ſoluble, and almoſt taſteleſs 
earthy ſalt, called tartariſed lime, tartariſed ſele- 
nite, and calcareous tartar, This ſalt is not eaſily 
made by adding directly acid of tartar to calca- 
reous earth, but is better prepared from cream of 


tartar ſaturated with chalk, as inthe proceſs above 
deſcribed for making the acid of tartar, When 


this compound is expoſed to heat in a retort; an 


comes White, and the calcareous earth remains. 


pared by combining volatile alkali with a ſolution | 


i 


'The pure acid of tartar diflolves magnefia only 
when it is in ſuperabundant quantity. By evapo- || 


ration of the ſolution, the ſalt ſhoots into ſmall 


» Bergman. De. Attract. eleR. $9. 


Bergman de Magnes, § 12. 
8 Von Packen. loc. cit. 
I Bergm. de attrac. elect. 2 
Bergm. de * 


Laſſone, Mem. de l' Acad. Paris. 1776s 


polygonous . cryſtalline grains, which | 


| | paged flate ||. 
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ſix-ſided priſms with truncated pytamidical ends +, 
Theſe cryſtals are much more toluble and bave a 
more ſaline taſſe than the tartarifed lime d. They 


are eaſily fuſible by heat, ſwell and boil; exhale: 


an acid empyreumatic” ſmell, and burn to a light 


coal, which by! continuance: of the heat, is 
changed to a mere magneſia free from acid. Berg- 


mart ſays, that the affinity of this acid to magneſis, 


as well as to lime and ponderous earth, is ſtronger 
than to alkalis, ſo that any of theſe earths are cap- 


able of decompoſing tartariſed tartar. and of 
leaving the alkali of this neutral ſalt in a diſen- 
Ihe magneſia may be ſeparated 
from the tartareous acid, by the ſuperior affinity 
of the fluoric, ſaccharine. phoſphoric, vitriolic, 
nitrous, and marine acids 1. — 


Acid of tartar diſſolves the recently 1288 With earth 
ringent fo- of Alum, 


earth of alum, and forms a peculiar a 
lution which does not eryſlallize, but by evapo- 
ration and drying, yields a Clear tranſparerit gum- 
my maſs , ſoluble in water, but not deliqueſcent 


by expoſure to air tt. This ſalt may be called ar- 


lareous alum, or tartareous Jalt with argillaceous 
baſe. Ty 


Acid of tartar has no dion on Gold It, but it With gold, 


diſſolves the precipitate of this metal formed b 
adding an alkali to a ſolution of gold: and con- 


ſequently forms a tar tarifed gold, or artarcous 1 ſalt 
with bafts of gold 


Acid of tartar is not capable: of ing on pla- With plati. 
tina; but the precipitate of this metal By an al- na. 
kali, is ſaid to have been' diffolved: "wy cream | of | 


tartar [||]. e 


Silver precipitated from its- Adden in nitrous With ſilver, 


acid by an alkali, unites with the' acid of woe 
into a ſaline maſs, which becomes black b 
poſure, and from which the filver may be ſepa: 
rated in its metallic ſtate by quickfilyer, and other 
metals CC. 


forms them into yellow powders. When this 


trous acid, it forms a precipitate, which, is a 


| tartariſed mercury. This acid however does not 
| precipitate mercury from the ſolution of corro- 


five ſublimate, unleſs an alkali be at the ſame 
time added to engage the marine acid. 


** Von Packen. Ioc. cit. 
++ Wenzel Verwand, 306. 
Von Packen. loc. cit. '' 8:1 
FF Bergman de attr. elec. $ . 
il Elem. de chymie. Dijon iii. 
FE Wenzel Verwand. S. 30g. 


approach more or leſs regularly to the form 'of 


Quickſilver is eaſily: changed inio a kind of With mer 
ethiops by the acid of tartar; which alſo acts up- . 


| on mercurial calxes, changes their colour, and 
acid water, and a black empyreumatic oil are dii- 


tilled. In an open fire, it becomes black at firſt, | acid is dropped into a ſolution of mercury in ni- 


yields an empyreumatic pungent ſmell, then be⸗ 


Theſe tartariſed mereuries have been ſuppoſed 


With 


fer. 8 


With 


With 


. 


7 


With Cop- 


fer. 
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to poſſeſs alchemical properties, and have been 


called, Conſtantini's auriferous powder, Meyer, au- 
thor of the chemical examination of quicklime, re- 
lates in his alchemical letters publiſhed at Hanover, 
1767, that a phyſician named Conſtantin, by gra- 
dually adding an ounce of corroſive ſublimate to 
a ſolution of an ounce of borax and 33 ounces of 
cream of tartar, obtained a ſilvery laminated preci- 
pitate, the vapour of which, when evaporated by 
heat, not only gave a golden colour to ſilver, and 
alſo to lead; but ſo tranſmuted (as is ſaid) theſe 


metals into gold, that the ſcrapings from the ſur- | 


faces of the metals ſo expoſed were found, by all 
the common trials, actually to contain gold. 
Meyer obtained ſimilar precipitates from a mixture 
of powdered corroſive ſublimate, with a ſolution 
of ſalt of Seignette, or of tartariſed tartar; and 
Von Packen has made ſimilar gold-colouring preci- 
pitates by adding the pure acid of tartar not only 
to a ſolution of ſublimate, together wich ſome 
fixed alkali, in order to engage the marine acid; 
but alſo to a ſolution of mercury in the nitrous 
acid. Leonhard: remarks that the gold- coloured 
ſtain given to the ſurface of filver by the ſmoke 
of this tartariſed mercury, may be effaced by ni- 
trous acid, which ſhews that it has only the co- 
. Jour, but not the more eſſential properties of gold. 
Ihe compounds of acid of tartar and mercury, 
have been prepared in different methods, for me- 
dical purpoſes, by Meſſrs. Navier and Monnet. 
See the article TARTARISED MERcCugy. 

The pure acid of tartar acts little on copper in 
its metallic ſtate, but conſiderably on the calxes 
of this metal“. 

per in the vitriolic and marine acids, and the pre- 
cipitated metal is united with the acid of tartar in 


the form of blue cryſtals T. This blue ſalt forms 


the better kind of the pigment called Brunſwick- 
green 4. 8 Top 


With lead. Acid of tartar precipitates lead from its ſolution. 


Witk iron. 


in nitrous, marine, or acetous acids. The preci- 
pitate, which is a fartariſed lead, is ſoluble in ni- 
trous acid, may be decompoſed by vitriolic acid, 
and is difficultly ſoluble in water; whereas the 
ſalt formed by uniting a calx of lead with cream 
of tartar, is ſaid to be eaſily ſoluble d. The acid 
of tartar deprives minium of its colour. 


and precipitates the metal in form of a granu- 
lated grey powder. And when a ſolution of this 
acid in water is mixed with a ſolution of martial 
vitriol, and the mixture evaporated to half its 


quantity, ſcaly cryttals, of a ferruginous taſte will 
be formed. 5 | 


Von Packen. I. c. 3 
| 7 Bergm. de attract. elect. F, 60. 
1 Leonhardi article, Kupfer. 


 $ Wenzel Verwand, F. 30g. 


It precipitates ſolutions of cop- | 


| 


| 


appears, in the form of cryſtalline grains I. 


tar in the following order: 


; 


This acid has no action on tin ||. Its effects on With tin. | 
the calx of this metal have not been aſcertained. | 


Tartar itſelf is known to poſſeſs ſome diffolving 
power on tin, and is capable of uniting with, its 
calx into a ſoluble cryſtallized ſalt. „ 


When this acid is added to a ſolution of biſ- With biſe 
muth in the nitrous acid, a tartarifed biſmuth ſoon Muth. 


The action of this acid, in its pure ſtate, on With nickel, 


nickel, arſenic, and regulus of cobalt, has not been arſenic, co- 


aſcertained. Tt diſſolves zinc, with great facility, balt, zine. 


and gives a difficultly ſoluble ſalt; whereas the 


tartar itſelf forms with this metal a ſoluble and 
even deliqueſcent ſalt““. | 55 

The pure acid of tartar has no action on regu- With regu- 
lus of antimony, but it diſſolves the crocus of an- lus of anli- 
timony, and ſome other calxes, of which an ac- NO. 
count will be given at the article AnTIMONY. 

The compounds formed by uniting tartar itfelf 
with metallic ſubſtances have been more fully ex- 
amined, ſeveral of them having been employed 
for medicinal purpoſes. They will be treated of 
in their proper articles. | 


Bergman places the afſinities of the acid of tar- 6. g. 


Affinities of 
1 N 1 Pp the acid 
Pure calcareous earth, or lime: of tartar. 
Pure ponderous earth. 
Pure magneſia. 
Pure vegetable fixed alkali. 
Pure mineral fixed alkali. 

Pure volatile alkali, 

Pure argillaceous earth, | EY 
' Metals (in the ſame order as for all other 

. acids.) | 1 

Water. 

Spirit of Wine. 

Phlogiſton. 


The acid of tartar has been generally conſi- 178, * 
dered as the product of fermentation, becauſe he pul of 
tartar is found adhering to the ſides of caſks con- tartar. 
taining wine, but later obſervations ſufficiently 
confute that opinion ; for it has been found to- 
exiſt not only in mat or the unfermented juice 


| of grapes, but alſo in a great. variety of vegeta- 
' - | bles, as is ſhewn above, R. 
This acid attacks iron with a ſlow efferveſcence, |} 


Hermbſtadt labours io prove that this actd is 
the true vegetable acid, of which the acetous, 
ſaccharine, and all other vegetable acids are mo- 


difications. But although the convertibiliiy of the 
lartareous acid into the ſaccharine or acetous acids, 
ſhews that theſe acids contain one common prin- 
Il Von Packen, I. e. 


ciple, I ſee no reaſon why the acid of tartar: 


E Bergman de attract“ elect. F, 63, 
** Elemens de Chym. Dijon. 


ſhould : 


F. 10, 
Diſtilled 
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ſhould be conſidered as the ſale fundamental ve- | 


getable acid. See the article VEGirABLE Acins, 


| Beſides the above deſcribed acid, to which the 


acid ſpirit of name of acid of tartar is now more particularly 


tartar, 


applicable, an acid liquor may be obtained by 


diftilling tartar in a retort without addition, which | 
may be called, in order to diſtinguiſh it from the 


former, the diſtilled acid of tartar. . 

By diſtillation, an acid ſpirit is obtained, equal 
to one-fquyth of the weight of the tartar em- 
ployed, according to Lemery, or one-fixth ac- 
cording o Spielman, and this ſpirit is accom- 
panied with about one-fixteenth part of em- 

yreumatic oil, beſides the portion which is 


diſſolved in, and difcolours the acid liquor. 
The analyſis of tartar by heat will be given 


more particularly at the article Tagtar. 

This ſpirit has an acid empyreumatic taſte, red- 
dens the tincture of litmus, is not cryſtallizable like 
the above deſcribed concrete acid of tartar, is cap- 
able of purification by rectification, and unites 


with vegetable fixed alkali into a cryſtallizable 


neutral ſalt. By adding vitriolic acid to this neu- 
tral ſalt, and by a ſubſequent diſtillation, Monnet“ 
obtained an acid, which when added to a ſolu- 


tion of mercury in nitrous acid, formed a pre- 


cipitate capable of ſublimation into a ſubſtance 
like corroſive ſublimate, or {weet ſublimate ; and 
he thence concluded, that this diftilled acid of tar- 


tar is merely a modification of the marine acid. 


Scheele l, in repeating Monnet's experiments, found 
the ſame appearances of marine acid in the diſ- 
tilled liquor, and he allo diſcovered ſome of this 
acid in the alkaline falt of tartar, whence it may 


be inferred that a ſmall portion of marine or | 
common ſalt is frequently mixed with tartar. 


Other chemiſts alſo f, who have repeated Monnet's 


experiments determine againſt his concluſion. 


And the properties of the concrete acid of tar- 


tar, of which this diſtilled acid is probably but a 
modification by the proceſs, are too well known 
to leave any. doubts of the peculiarity. of this 


5. 1. 
A general 
view or claſ- 
ſfification of 
vegetable 
acids. 


acid, and its diverſity from marine acid, or to ren- 
der a particular relation of the experiments ne- 


ceſſary. Leonlurdi d ſuſpects that the appearances | 
which Monnet obſerved by adding the diſtilled | 


acid of tartar to a ſolution of mercuiy, may have 


proxeeded from ſome portion of the acid of fat, 
which the oily parts of the tartar might fur- 


niſh, (i) ” | 
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. Many vegetables contain ſuch a proportion of 
acid, as to overcome the alkalis, eatths, and oils, 
with which the acid in theſe bodies is generally 


* Journ, de Phy. Rozier, 1774. Avril. 
+ Bergman anmerk, zu Scheffer. F. 29. 


from every plant whatever, it muſt be admitted, 


marks of acidity. 


united, and to manifeſt its preſence to tlie taſle, 


| with other obviaus proofs of diſengaged acidity, 
In other vegetable matters, the acid principle does 
not immediately ſhew itſelf, till by fermentation, 


diſtillation, or other mode of chemical analyfis, 
it be- developed and ſeparated from the other 
principles with which it is combined. As an 
acid may be obtained by ſome of theſe means 


that acids are eſſential principles in the conſtitu- 
tion of vegetable matters ; and. that the only 
differences relatively to the acid principles in dif- 
ferent plants or parts of plants, conſiſt in the gyan- 


tity or proportion, in which a conſiderable diver- 


ſity. is obſerved; or in the kind, as the acids of 
tartar, ſugar, citrons, apples, vinegar, &c.; or 


in the combination, ſome being united in their na- 


tive ſtate with fixed alkali, ſome with volatile al- 


kali, others with calcareous, earthy, or metallic 


matters; and ſome with theſe, and alſo at the ſame 
time with oils or inflammable matter, air, and 


gaſes z or, laſtly, in the degree of ſaturation or diſ- 


engagement; ſome being perfectly neutralized: by 
the ſubſtances with which they are. united, and 
others being combined, not to. neutralization, but 
with exceſs of acid, as in ſorrel, and the juices of 
grapes, and other Huis. 
Vegetable acids may be claſſed in two me- 
thods, either according to the mode in which they 


may be obtained, or according to their kinds, which 
are diſtinguiſhed from each other by their different 
properties. It may be proper here io take a gene- 


ral view of them under both theſe aſpects, and 


to refer to particular articles, for the diſcuſſon of 


the ſeveral heads. | 


Vegetable acids may be divided, according to 
the modes in which they may be obtained, into four 


claſſes. 1 | 
1. Native vegetable acids. | 


2. Vegaable acids, formed or developed by ſban- 


taneous fermentation of vegetable matters, placed in 
proper circumſtances — *'s 
3. Vegetable acids, developed by the action of 
other. more powerful acids, or chemical agents. 
4. Vegetable acids obtained by diſtillation. 
The native vegetable acids are thoſe which exiſt 
in their proper ſtate in the juices of fruits, leaves, 


roots, or other parts of plants, and which manifeſt 


their preſence by the taſte, and by other obvious 


acidity to the juices which contain them. Such 


are the juices of lemons, currants, berberries, 


| Elem. de Chym. a Dijon. III. & Corvinus 1. c. 
Chemiſ. Wor terbuch. Weinſtein, a 


ſorrel, 


Theſe acids, although not 
perfectly diſengaged from the oily and mucilagi- 
nous parts of plants, are however in ſuch quan- 
' tity, that they overpower theſe adherent or com- 
, bined matters, and give a diſtint character of 


ve 
le 


2. 
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ſorrel, &c. In fome of theſe juices, the acids 
may be ſeparated from the greater part of their 
adhering mucilage, ſo as to be exhibited in a 


purer fate, either by a flow cryſtallization of the 


depurated juice; or by combination with alkalis, 
earths, and metals, and ſubſequent ſeparation by 
means of ſtronger acids. The cryſtallization 


of the vegetable acid in its native ſtate, merely 
by depuration of the juice, is with great difficulty 


effected, on account of the mucilaginous gummy 
and extractive parts which all vegetables contain ; 
and thoſe acids only which are cryſtallizable, can 
be ſuſceptible in any degree of this mode of ſe- 
paration. But ſome proceſſes have been lately 
diſcovered by which the chemical affinities of ſub- 
ſtances have been ſucceſsfully applied to obtain 
theſe acids in a purer and more diſengaged, but 


not decompoſed ſtate, and conſequently fitter for | 


chemical examination, than they had before been 
ſeen. Inſtances of this mode of ſeparation are 
given at the articles acids of citrons, apples, 2v00d- 
ſorrel, and tartar, But although the pure difen- 
gaged vegetable acids are not eaktly obtained by 
cryſtallization, without the help of more artifi- 


cial proceſſes, yet in ſome inſtances, as in tartar 


and native ſalt of forrel, the acid cryſtallizes along 
with a portion of fixed alkali, determinate in 


quantity, but inſufficient for the ſaturation of 
the acid. Hence theſe: acid compounds are ge- 
nerally conſidered as native acid ſalts. Some 
native acids are incapable of cryſtallization to 
whatever degree of purity they may have been 


brought: ſuch is the acid of apples. 


F. 3. 
Acids of 
fermenta- 
tion. * 


2, The vegetable acids obtained by fermentation, 
may all be comprehended under the general 


name of vinegar, or. acetous acid, whatever be the 
vegetable ſubſtance, whence they have been. pro- 


duced. See the article Ac krous Acip. We 
ſhall ſee when the theory or conſtitution of ve- 
getable acids is conſidered, in the latter part of 
this article, that this acetous acid may be pro- 
duced by other means beſides fermentation, and 


eſpecially that the acids of tartar and ſugar, and 


probably every other vegetable acid, are by the 
action of nitrous acid convertible into the acet- 
ous acid. Conſequently. this acid may be con- 


| fidered in two views, either as formed by the 


F. 4. 
3M 
acids ob- 
tained by 
chemical 


ſpontaneous aceſcent fermentation, or by the ope- 
ration of chemical agents on certain vegetable 
Sends... 0 | 

3. Vegetable acids may be obtained by chemical 
proceſſes, or by the operation of powerful agents, 
as the nitrous acid. Thus by repeated abſtrac- 
tion of this acid from ſugar, and many. other 
vegetable ſubſtances, an acid may be obtain- 
ed, called the acid of ſugar. See that ARTICLE. 
By this proceſs, not only the acid of ſugar may be 
obtained from ſugar, and many other ſubſtances, 
but alſo: certain vegetable acids may be ſo changed 
as to aſſume the form of other acids, Thus, by 


— 


6 _— 


1 


theſe 
dition, in the fabſtance whence they are procur- 
ed; but it is more probable that they did not 


treating ſugar and other ſaccharine ſubſtances 


with a certain proportion of nitrous acid, the 


acid of tartar is formed 'z with a greater quantity of 


nitrous acid, or with this acid more concentrated, 
the ſaccharine acid will be exhibited ; and laſtly, 


by a further encreaſe of the quantity or flrength 


of the nitrous acid employed, the acetous acid 
may be produced. Accordingly, it cannot be 


inferred that the acids which are the reſults of 


roceſſes, exiſted in the fame ſorm and con- 


aſſume the flate of ſaccharine or acetous acids, 
until they had been diveſted of ſome portion of 
their inflammable, or other matter. Some che- 
miſts have even doubted whether the very ele- 
ments of the acids thus produced exiſted previ- 
oully in the vegetable matters, or whether a part 
of theſe at leaſt did not proceed from the nitrous 


acid employed. But the diſcovery of the iden- 


tity of the oxaline and faccharine acids, has fully 
removed theſe doubts, and proved that the acid of 
ſugar as well as that of tartar and others, actual- 
lv does exiſt in a native Rate, in wood-ſorrel and 


| ſome other plants, and conſequently gives a pro- 


bability that the nitrous acid does nothing more 


than develope it from the ſuperabundant oily, 
and earthy matters of ſacchatine ſubſtances. 
4. Laſtly acids may be obtained from vegeta- 


ble matters by the action of fire, which may 3 
raiſe in ſublimation or diſtillation the more vola- bl? acids 


tile acid parts, as in the ſublimation of flowers of 
benzoin; or may ſo decompole theſe matters, as 
to diſengage their acid from the alkaline or earthy 


baſis and oils with which it was united in the 
native ſtate, and enable it to riſe in diſtillation. 


along with the other more volatile parts. The 
acid thus produced by decompoſition of vegetable 
matters cannot be conceived to exiſt exactly in 
the ſame ſtate, or modification, in the native mat- 


ter whence it was procuted, but may be ſuppoſed 
to have been altered more or lefs by the action 
of the fire, ſeparating ſome parts which were be- 


fore united, and perhaps enabling other new 


combinations to take place. The analyſis of ve- 


getables by fire will be treated of elſewhere ; here 


it may however be proper to mention what re- 


lates to the production of acids by this proceſs. 
; Lemery ſeems to have made moſt obſetvations 
on the acids obtained by diſtillation of vegeta- 


bles *. He obſerves that all plants contain acid; 


by which it is neutralized, or with oily parts, 


Thus even ſorrel, which is known to contain much. 
acid, yields, when it is diſtilled, allo much vo- 


. 
1 


Memoirs on the analyſis of plants and animal-fub» 
ſtances, Mem. Acad, Sc. Paris, 1721. 
latile 


obained by 
the action 
of heat. 


Ob ſerva⸗ 


2 


ons 0n the 
iſtilled 


but that the quantity of this is not to be eſtimated vegetable 
by the quantity yielded by diſtillation ; as in 
ſome plants it rifes combined with a volatile falt, 


: acids. 


| 
{ 
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latile alkali which invelops the acid, ſo that actu- 


ally leſs acid is diſengaged in this diſtillation, than 


is yielded by many other plants, which other- 
Wile give leſs indications of acidity. But if in- 
ſtead of diſtilling ſorrel or its juice in an open 


fre, either of theſe be firſt expoſed to the gentle 
heat of a hot water-bath, the volatile ſalt will 
be expelled alone by this degree of heat, and the 
acid may be afterwards obtained by applying a 
ſtronger heat, much more copiouſly, than if this 
latter degree of heat, by which the acid and vo- 
latile ſalt would have been expelled together, had 
been given at the beginning. Further, if the 
ſorrel be macerated in water previouſly to its diſ- 


0 


tillation, ſo that during the fermentation which 


takes place, moſt of the volatile ſalt evaporates, 


a much larger quantity of acid will be obtained 
by the ſubſequent diſtillation. Many plants 


* 


yield ſcarcely any acid by diſtillation, without a 


previous maceration and fermentation. Others 


again, as lemons, give little, if any, ſigns of vo- 


Iatile ſalt, and much diſengaged acid. He, di- 
vides plants, relatively to this ſubje& into four 


claſſes. 1. Thoſe which give acid from the be- 


or no volatile ſalt, Such are rennet-apples, and 


the pears, called Martin 2 or Franc- royal. The 


ſecond claſs contains plants which yield more 
or leſs volatile ſalt, but not till the end of the 
diſtillation, whereas the diſengaged acid appears 


ginning to the end of the diftillation, with little 


_—_— 
newt. Ae 


chiefly at firſt, Among this claſs are the cichoreum 


violets, peaches, roſes, polypody, rape-ſeed, melons, 
arlichoke-bottoms, cheſnuts, apricots, red currants, 


intybus, Linn. celery, lettuce, fumitory, gentian-root, 


1 


elder-berries, and grape- ſtones. The gd. claſs gives 


the volatile ſalt not only at the end but likewiſe at 
the beginning of the diſtillation, when the acid 


alſo ſometimes is expelled, and continues to diftil | 


till near the end, and then the volatile ſalt again 
appears. Of this claſs are common white ſuccory, 
carduus benedifius, red beets, ſpinach, cherries, 
onions, ſage, parſley, and many others. The 
fourth claſs gives much more volatile ſalt than the 


third, and this is diſtributed more uniformly and 


plentifully in all the different periods of the dif- 


tillation. The acid alſo appears more or leſs in 
every period, but at laſt is quite overpowered 
and concealed by the quantity of volatile ſalt. 
Of this claſs are the leaves and ſtalks of the atri- 
plex hortenfis, lamium album, parietaria, artichoke 
leaves, ſeeds of the wild gourd, wheat, barley, oats, 
and many others, | „„ 

There are even ſome plants which give no 


traces of acidity in diſtillation; yet, as Lemery 


remarks, we muſt not thence infer that they con- 
tain none. For theſe plants yield a great deal 
of a volatile ſalt in which the acid is combined 
and hid. The ſame plants, previouſly fermented, 
Field acid in diſtillation. 


The age of plants, and the difference of the 


* 


* 


5 


| 


| 


9 


parts of the ſame plant, aſſect the quantity of 


acid obtainable by diſtillation. Thus in analyſ- 
ing lettuce, he remarked that younger plants give 


{ leſs acid than old ones, that the leaves give leſs 


acid than the ſtalks or roots, and that the juice 
yields leſs than the fibrous parts remaining after 
this juice had been expreſſed. EY 

The acids obtained by diſtillation are always 
combined with an empyreumatic oil, and fre- 
quently with a volatile alkali, and the propor- 
tions of theſe vary in different circumſtances. 


* 


Hence their nature and properties cannot be in- 
veſtigated without a previous purification ſrom 
| theſe ſubſtances. Accordingly we know very 


little concerning them. It is indeed but lately 


that we have acquired a knowledge of ſeveral new 


vegetable acids, as the acids of ſugar, tartar, ap- 


ples, citrons, and of the means of diſtinguiſhing | 


theſe from each other, and from other acids ; 
and undoubtedly more remains to be done in 
this part of chemiſtry. _ Nevertheleſs, in our 
preſent degree of knowledge, an examination of 
the nature and properties of diſtilled acids, with 
a view of diſcovering whether theſe acids, when 
purified, be reducible to any of thoſe already 


known, or be of peculiar kinds; and whether ; 
they be different, or the ſame in different plants, 
would undoubtedly be intereſting. The obſerva- 


tions, which have been already made on the 
acids obtained by diſtillation of ſame particular 
vegetable ſubſtances, are related at their particu- 
lar articles. See articles Ac ip of Sucar F. 7. Acip 
of TARTAR F. 10. Acipd of Woop-sORREL F. 1. 
and Acip of Woovs, at F. 7. of this article. 
From the obſervations hitherto made, it ap- 
pears that the acids obtained by diſtillation, are 
different from thoſe procured from the ſame ſub- 
ſtances by other means. Thus tartar gives by 
diſtillation an uncryſtallizable acid, whereas: by 
Scheele's proceſs, it is known to yield a cryſtal- 
lizable ſalt, =, | 
In general. there is reaſon to believe that the 
action of fire decompoſes the native acids, and 


approximates, or perfectly converts them to vi- 


negar; in which reſpect, fire and the nitrous 
acid are ſimilar in their operation upon vegetable 
acids, all which by the continued abſtraction of 
the nitrous acid are changed into the acetous acid, 


An experiment of Mr. Weftrumb *, who well un- 


derſtands this new branch of chemiſtry relative 
to the examination of vegetable acids, proves in 
one inſtance, this converſion of a native acid in- 


to the acetous, and gives probability to its gene- 


rality. He analyſed a plant of the diadelphi 
claſs uſed for paſture, and from two pound of 
the freſh herb, he procured twenty ounces of an 
empyreumatic acid liquor, which he afterwards 
rectified and divided into two equal portions. 
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fell, which was a true tartar. He chen completed 
the ſaturation and evaporated, by which he ob- 


ing mixed with vitriolic acid and manganeſe, and 


diſtilled, yielded three drams of pure vinegar, 


This experiment ſhewed that the native acid of the 


plant is the acid of tartar, a ſmall part of which | 
had been raiſed by the force of the heat, unaltered, 


while the greater part of the acid is decompoſed by | 
the fire, and changed into vinegar. 


At the article acid of ſugar &. 3. a method of 
purifying diſtilled acids from their empyreumatic 


oil, by repeated rectifications with clay is deſcribed, 
and may be uſefully applied in any further inveſ- | 
tigation of theſe acids, They may be concen- 
. trated by ſaturating them with fixed alkali, eva- 

porating to dryneſs the neutral ſalt, and again ſe- | 


parating the acid, by diſtillation of this ſalt with 
vitriolic acid. e | 

Vegetable acids may be claſſed according to 
their #inds, which are diſtinguiſhed from each 
other, by the difference of properties. Accord- 


acids, and ingly, the ſeveral kinds which have been diſco- 


their cor- 
reſpandence 
evith ani. 


mal cids. 


as the acid 


zenreichs. § 22. 


vered, are treated of under their reſpeQive articles. 
If we conſider acids as relative to their properties, 


eſpecially to their analyſis and parts into which 
' they may be reſolved, we ſhall find no eſſential 


diſtindtion between the acids procured from the 
animal, and thoſe from the vegetable kingdom. 
Several of them have been produced from animal, 
and alſo from vegetable matters. Such are the 


' Phoſphoric, ſebaceous, and ſaccharine acids, and al- 


ſo the acids of benzoin and of apples, The acids 
of ants, of mitk, and of ſugar of milk, as well 
of amber, which is directiy of mine- 
ral, though probably originally of vegetable 
origin, yield the ſame principles as vegetable 


tained 54 drams of a deliqueſcent ſalt, which be- 


_—_— an 


— 


acids, when analyſed, and therefore may all be 


comprehended under one general claſs of acids of 
organic bodies. In this claſs, we ought, certainly, 


not to omit the permanently elaſtic fluid acid, 


called calcareous gas, Or fixed air, being that to 
which all the other acids of this claſs, are princi- 
pally refolved by analyſis. Laſtly, the nitrous 


acid, generally ranked among the mineral acids, 
being actually produced from putrefied animal | 


and vegetable ſubſlances, and the phoſphoric acid, 
are entitled, by their origin, though not by their 


analyſis, to the ſame claſs of acids of organic bo- 
dies. | 


The following acids then compoſe this general 
claſs of organic acids. 5 


Acid (acetous) 
Acid of amber 


* Crell annal. 1788. St. 1. p. 51. | | 
+ Hermbitadt uber die natur der grundſaure des Pflan- 


reſult ofthe action of nitrous acid. 
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Upon beginning to ſaturate one of theſe portions, 
with alkali, he obſerved that a white precipitate ; 


Acids of ants, filkworms, and other inſecte. 
Acid of apples. e 
Acid of benzoin. 5 
Acid gas, called calcareous gas, or fixed 

T4 RESP 
Acid of camphor, ſee 
__ ticle. 
Acid of citrons. „ 

Acid of corks, ſee ſection 7 of this article. 
Acids diſtilled, 1. of honey, ſee below, 
* ſection 7. > 

2. of planis in general, 
ſeQion 5 of this article. 

3. of tartar, | 

4. of ſugar. 

5, of woods, 


ſeQion 7 of this ar- 


Acid of fat 
Acid of galls 
Acid of milk 
Acid (nitrous) 
Acid (phoſphoric) 

Acid {tartareous) 
Acid (ſaccharine or oxaline) 
Acid of ſugar of milk 


It is probable that other acids may be hereafter 
diſcovered, different in kind or properties from 


any of thoſe above-mentioned, either by analyſing 


vegetable or animal ſubſtances, which had not be- 
fore been examined, or by new modes and parti- 


| cular circumſtances of the proceſſes employed. 


Although the principal acids have been treated 
of in ſeparate articles in this dictionary, it may 


F. 7 
Enumera- 
tion of the 


nevettheleſs be uſeful to enumerate thoſe vegetable principal 
ſubſtances which have been examined with a. vegetable 


view of inveſtigating their acids, 
care to diſtinguiſh whether they be native, or the 


Acave Awtricana, Linn. Mr. Hoffman of 


and to indicate /#*fances 


ENCE 


DL. ; o 
che ſpecies of acids obtained from each, taking acid have 


been ob- 
tained. 


Weimar has examined a juice which ſweats from 
the calix of this plant, in order to know whether 
it was ſimilar in its contents to the juices of our 


indigenous plants, and he found that it contained 
the acids of tartar, and of apples.* | | 


Alo Es. Scheele obtained from an extract of aloes, 


by means of the nitrous acid, the acids of ſugar and 
of apples. . 5 


AreLes. Scheele diſcovered in the juice of this 


fruit, a new acid, to which he gave the name of acid 


of apples. See that AxrIicL E. By means of nitrous 


acid, Hermbſiadt obtained from this juice, acid f 


tartar 1. 


Berzerry. The juice of this fruit contain 
acid of apples not mixed with any acid of citrons, 


| according to Scheele f. Hermbſtadt ſays that it con- 
| tains acid of tartar, and a peculiar acid, by which 
he means Scheele's acid of apples; and that when 


pi Scheele. 
Aa 


treated 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


D. A. J. F. Koſegarten, Goetting, 178 
I Hermbſtadt, Re Goxtting, 1785. 
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treated with nitrous acid, it yielded acid of ſugar*. | 
But Hoffman's experiments confirm Scheele's con- 
cluſion, that this fruit contains no ether native 
acid than that of apples. By treating this acid 
with ſpirit of wine and manganeſe, he obtained an 
Etherf. „ „„ 
BIIZ EZV. (Vaccinium myrtillus) This fruit con- 
tains, according to Scheele, equal paris of acids of 
citrons, and of apples. : „„ 
BRAuMzLE. (Rubus chamæmorus) The fruit con- 
tains acids of citrons, and of apples, in nearly 


equal quantities, according to Scheele. 


CaurhOR. By treating this ſubſtance with ni- 
trous acid, Mr. Kgſegarten has effected a decompo- 
ſition, and obtained a peculiar. acid ſubſtance}. 
He diſtilled a mixture of one part of camphor, and 
twelve parts of dephlogiſticated nitrous acid, 
Along with the red nitrous vapours, an oil paſſed 
into the receiver, and much of the camphor was 
ſublimed. By repeating the operation eight times, 
the camphor was, at laſt, quite decompoſed, and 


ſilver-white cryſtals of the form of parallelipipe- | 


dons were produced. Theſe cryſtals were ſoluble in 
200 times their quantity of water, but unſoluble 
in ſpirit of wine; they exhaled a ſmell fimilar to 
that of ſaffron, impreſſed on the tongue a ſour bit- 


ter taſte; reddened blue vegetable juices, neutraliſed 
alkalis, and therewith formed very ſoluble ſalts; 
diſſolved magueſia, iron, copper, zinc, biſmuth, | 
_ arſenic, cobalt, manganeſe, and corroded tin and 
lead. They formed no precipitate when added io 

| ſolutions of martial vittiol, or of calcareous earth 
in marine acid, but they precipitated a yellow ſalt 
from a ſolution of mercury in nitrous acid. From 


theſe properties, it is evident that this ſalt was not 
the ſaccharine acid. | 5 5 


Cu RRR V. Scheele found that the juice of cherries 
contained about equal parts of acids of citrons and 
of apples. Hermb/tadt ſays that he diſcovered acid 
of tartar in this juice: but Weſtrumb, having repeated 


this examination, did not find any acid of tartar, 


but only acid of citrons, a part of which was diſ- 
engaged, another part was combined with calca- | 
reous earth, and another with fixed alkali d. In | 


Crell's annal. for 1786, he ſays, he found alſo 
acid of apples, but in his treatiſe, publiſhed in 


1787, he makes no mention of this acid, By 
means of nitrous acid, both Hermbſtadt and Yeft- | 
rumb obtained acid of ſugar, 1 
 Cirrons. Scheele has diſcovered in the juice 


of lemons, as well as in many other vegetable mat- 


ters, an acid poſſeſſed of peculiar properties, called 
by him, acid of citrons, See that AgTiCLE, _ 


» Hermiftadt, I. c. $15. 
+ Hoffman in Crell. annal. 1786. St. 3. 
t Decamphora & partibus quæ eum conſlituunt, auctore 


eit. 5. 15. 


8 


— 


| 


Coerzs. Thie infuſion of roaſted coffee evapo- 


rated to the conſiſtence of a ſyrup, and treated 
with nitrous acid, gave the two aci 


s of ſugar and 
ofen F 

Colour A. Scheele did not obtain any ſac- 
charine acid, by treating this matter wich nitrous 
acid. „% ed ue | | 

| Conxs, Mr. Brugnatelli**has obtained a yel- 
low acid by treating cork with repeated abſtrac- 
tions of nitrous acid. "This acid of corks unites with 
all alkalis and earths, forms with them neutraliſed 
falts, of which ſome are cryllallizable, but are 
nevertheleſs apt in ſome degree to deliquiate. With 
fixed vegetable alkali it combines into a dark yel- 
low maſs, which cryſtallizes in the cold, in the form 
of ſmall needle-like priſms, ſoluble in water, vitriolic, 
nitrous, or marine acids, but unſoluble in vinegar, 
or ſpirit of wine, This acid of corks, has, like 
the ſaccharine acid, a ſtrong affinity to calcareous 
earth, which it ſeparates from lime-water, and forms 


agreyiſh ſaline powder, unſoluble not only in wa- 


ter, but alſo in the acid of corks, although it diſ- 
ſolves in marine acid, Laſtly, this acid of corks 
acts upon ſeveral metals, and exbibits different ap- 
pearances, which, according to Mr. Brugnalelli, de- 
a a more particular examination. 
CRANBERRY, (Vaccinium oxycoccos) This fruit, 
according'to Scheele, contains acid of citronsalone. 
CurRrANnTS, red and white. Their juice gave the 
acid of citrons and of apples, upon examination by 
Weſtrumb it. Hermbſtadt ſays that they contain 


acid of tartar, but Weſtrumb's experiments ſeem to 


be ſufficiently deciſive to the contrary. 3 
ELDER-BERR1ES. The fruit of the black elder 
was found by Scheele to contain ſcarcely any acid 
but that of apples. i | 
GarLts. A peculiar acid has been obtained from 
galls by Scheele. See Acid of Galls, page 75 of 
this dictionary, = | 
It is probable that from other aſtringent veget- 


able matters, eſpecially thoſe uſed in dying, acids 


might be obtained fimilar to the acid of Galls. 
Mr. Morveau has extracted a reſin from galls, which 
he ſuppoſes is the acidiſiable baſis, which, together 
with pure air, forms the acid of galls. This acid, 
when purified, is ſaid to make a fine and durable 
ink, 5 
GkRANIUM AC1DUM. Cartheuſer t has procured 


ſmall acid cryſtals from the juice of this plant. 
| According to Hermbſtadt, this acid is the ſaccha- 


rine ; for he ſays that the acid is different from the 
common acid of tartar, as the compound which it 


forms with calcareous earth, and which is very un- 


S Weſtrumb, Verſuche mit pflanzenſaure, $. 10. Ab- 


handlung. Band, II. Heft 1. 


¶ Scheele, loc. cit. . 
* Crell annal, 1787. St. 2.1. 145. 
++ Loc. cit. F. 6. 

1 Cartheuſer Samml. St. 6, ſ. 423. 
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ſoluble, cannot be decompoſed by vitriolic aeid; 
and further, that the er ſtals of tliis acid are Gmilar 
to the acid of ſorrel. For by adding to a folution 
of thefe cryſtals, a ſolution of ponderous earth in 
vinegar, he obtained a precipitate, which being di- 
geſted with vitriolic acid, gave the ſaccharine acid, 
and vitriolated ponderous earth. 

GoosEBERRY. Scheele found in this fruit, the 
acid of apples alone. Hermb/ladt indeed ſays, that 
the acid of tartar is. contained in the Juice of gooſe- 


n 


berries, but at the ſame time, he admits, that it can- 


not be exhibited by the uſual proceſs of ſaturating 
with chalk, and ſubſequent ſeparation by vitriolic 
acid, but that in order to procure acid of tartar from 
this juice, it is neceſſary previoully to treat it with 
| nitrous acid. But this latter acid is known to de- 
compoſe vegetable juices, and to alter the modifica- 
tion of vegetable acids, ſo that not only the acid of 
tartar may be obtained by the action of nitrous acid 
from the j Juice of gooſeberries, but by the further 
operation of the nitrous acid, the acid of gooſe- 
berries may be changed into the acid of ſugar, as 
Hermbſtadt found. 
that the acid of tartar exiſts as dae! in che unaltered 
Juice of this fruit. 
CnAPES. The juice of grapes, with or without 
the aſſiſtance of fermentation, has been found to 
depoſite tartar, and conſequently to contain the acid 
of tartar united wich fixed alkali. 
GRAss-xOrs. Hermftadt* expreſſed the juice 
of the roots of graſs (triticum repens) and obtained 
by evaporation and clarification, a ſweetiſn extract, 
which being kept three months yielded ſaline eryl. 
tals, ſoluble in water, and capable of giving an earthy 
precipitate when decompoſed by an alkali. Upon 
abſtracting nitrous acid from this ſalt, and adding 
to it a ſolution of calcareous earth in vinegar, a pre- 
cipitate fell, which was found on examination to eon- 
fiſt of the acid of tartar ſaturated with lime. Hermb- 
adt ſeems to conſider this experiment as ſhewing 


It does not then ſeem probable | 


the exiſtence of acid of tartar in graſs roots, but it | 


ſeems rather to prove that this acid does not exiſt as 
ſuch there, until the action of the nitrous acid had 
developed it; for it is evident, that the native cryſ- 
tals formed in the concentrated and clarihed juice 


were not a tartareous ſalt of lime, being eaſily ſolu- 


ble in water. 
Guns. 
trous acid, yielded acids of ſugar and of apples. 
Gum tragacanth, during its ſolution in nitrous 
acid, let fall a white powder, which on examina- | 
tion was found to be the acid of the ſugar of milk. 
The ſolution alſo yielded the acids of apples and of 
ſugar 
Haw ( crategas aria ) Thi fruit was found by 


9 Hermbſtadt, loc. ct. g. 23. 
+ Scheele. 5 
Wi. | 

4 loc. cit. F. 21. 
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Gum arabic, treated by Scheele with ni- | 


with which latter metal it cryllallizes, 
veau has determined its affinities in the followin 


native ſtate. 


= 


ACIDS (VEGET ABLE). (a0 


Scheele to contain nearly equal parts of acids of apples 


and citrons. 
Ho Ev, like ſugar, yields by diſtillation, an acid 
liquor, and by treatment with nitrous acid, the acid 


| of ſugar, 


The diſtilled. acid of honey has been ſaid to be 


capable of diſfolving gold: but this ſolution has not 


occurred to modern chemiſts, Perhaps it may diſ- 
ſolve the precipitate of gold. Neither is it known 
to have any effect on /itver, plating, or mercury, It 
diſſolves lead and forms cryſtals with it. It attacks 
copper,which renders.it green. It diſſolves tin and iran. 
Mr. de Mor- 


order. Fixed vegetable alkali, fixed mineral alk a- 


li, ponderous earth, lime, magneſia, volatile al kali, 


earth of alum, l calxes, water,. alcohol. 
LEMONS. See Cir ROS. 
LEeonToDoN TARAXACUM. The expreſſed 
juice of the roots of this plant, treated with nitrous 


acid, gave indications of the preſence of the acid of 


tartar. 

MANN A, by treatment with nitrous acid, yielded 
acids of apples, and of ſugar . 

MuLBERRIEs. The juice of this plant contains, 
according to Hermbſtadt &, the acid of tartar in a 
For having clarified this juice and ſa- 
turated it with chalk, he obtained a precipitate, 
which by adding vitriolic acid, gave the acid of tar 
tar diſengaged. Angelus Sala obtained from this 
juice by evaporation and cryſtaflization, a cryſtalliza- 
ble acid ſalt, which pony may have been a tar- 
„ 0 | 
O1L os Culvzs. By repeatedly and copiouſly 
abſtracting nitrous acid from this oil. Meſtrumb ob- 
tained a ſalt which ſublimed and cry ſtallized d. 

Peruvian BARK. An extract of this bark. 
treated with nitrous acid, yielded both the acids of 


apples and of fugar**, 


PRUNUS SPINOSA, & DOMESTICA. The fruit 
of theſe trees gave acid of apples, and little or no 
acid of citrons FF. 

Prunus Papus, This: fruit gave acid of Aden 
and little, if any, acid of apples f. | 

Poppy. The juice of poppies treated with nitrous | 


acid gave acids of ſugar and of apples I. 


RASPBERRI1zs. © The juice of this fruit gave 
the acids of citrons and of apples neatly in equal 
quantities according to Scheele. But Hermb/tadt 
ſays that by faturating this juice with chalk, and 
then ſeparating the earthy. bafis from the compound 
by means of vitriolic acid, he obtained acid of tar- 
tar 

1 From the expreſſed acid juice of 
the root of the Rheum W Mr. Bind- 


[| Oper. Angel. Sale, p. 135. 
q Crell. chem. ann. 1784. b. 
„Scheele. T Ibid. 

& — ib. F. 21. 
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this juice, ſeems partly in a diſengaged ftate, and 
partly combined with calcareous earth, and with calx 


of iron. By treating this juice with nitrous acid, he 
obtained the acid of ſugar. 


Rauvnars., The infuſion of this root being treat- 
ed with the nitrous acid, gave the acids of ſugar 
and of apples. In this root. the acid of ſugar ex- 


iſts in a native ſtate, and the addition of nitrous | 


acid is not eſſential to its production. For Scheele 


has ſhewn, that if a pound of Indian Rhubarbbe in- |” 
fuſed in hot water, a powder ſubfides, which by | 
waſhing, becomes white, in weight about 12 oz. | 
that this powder 1s aQtually a ſaline compound, con- 
fiſting of calcareous earth ſaturated with the oxa- 
line acid, and is not a vitriolic ſelenite, as Model 


had affirmed. L 
RIB ES cyNosBAT1. The fruit. according toScheele, 


Contains the acid of citrons, with little or no acid | 


of apples. 


Saree. The root of ſalep treated with Nan acid 
by Schiele, yielded the acids of ſugar and of apples. 
SERVICE (Sorbus aucuparia) The fruit of this 
tree was found by Scheele to contain acid of apples, 
with little or no acid of citrons, _. 
| SOLANUM DULCAMARA. The fruit of this plant 
was found by Scheele to contain acid of citrons. 


SORREL (Rumex acetoſa) The expreſſed juice 


of the leaves of ſorrel, by evaporation, yielded 


cryſtals of tartar; and by ſaturating this juice with 
chalk, and ſeparating the earth by means of vitrio- 
lic acid, an acid of tartar was obtained in a cryl- 


tallized form f. But although Hermbſtadt diſco- 


vered no other acid in the juice of this plant than 


that of tartar, it is nevertheleſs frequently uſed, as 
well as the oxalis acetoſella, for preparing the falt 
_ fold under the name of native ſalt of wood-ſorret the 


Proper acid of which is the oxaline or ſaccharine. 


Wood-SORREL (oxalts acetoſella) The acid con- 
tained in this plant is fully deſcribed at the ar- 
ticle AcID or so RET, which ought to have been 
titled the acid of WOOD-SORREL, 
STrAwBERRyY. The juice of ſiveberrics was 
found by Scheele to contain equal . of the acids 
of apples and citrons. 

Suck. See the article A0 OF SUGAR. 
SUGAR OF MILK, See ACID OF SUGAR OF MILK. 
Sumacy (Rhus coriaria) Profeſſor Tromſdorf 

extracted from the berries of ſumach a cryſtalliza- 

ble acid ſalt, and determined ſome of its proper- 
ties. His ſon has fully examined this ſalt, and 
haas aſcertained it to be a true tartar]. 

TanarinDs. Angelus Salah and Beaume d have 

each of them, by lixiviating the fruit oftamarinds, 


evaporation, and cryſtallization, obtained an acid 


® Crell annal. 1738. St. 7. f. 42. 

+ Hermbſtadt, 5 19. 

1 Act. acad. elect. Magnat: Erfurt. 1740. 

1 rell annal. 1787. ſt. 5. ſ. 419, 
Angel. Sal. oper. p. 134. 
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| Bein“ has extracted the acid of tartar, which in 
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| 11 Hermbitadt, Y 26, 
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ſalt. This acid has been farther examined by 
Scheele, Relzius, Hermbſtadi, Kemler, and Weſtrumb. 


Scheele thought he perceived the preſence of bis 


citron acid in this fruit. but the four latter authors 


affirm, that the acid is that of tartar. - Weſlrumb 


particularly, who has written laſt on the ſubject, has 
given a very copious examination of this fruit, and 
ſeems to have aſcertained that it contains the acid of 
tartar, alſo tartar itſelf, together with a mucilagi- | 
nous and a ſaccharine matter . 
VACCINIUM viris 1D .ZA. The fruit of this 
plant contains the citron acid, according to Scheele. 
Woop. It is well known that an acid liquor 


1s obtained by diftilling wood, Boerhaave has obtain- 


ed acids from thoſe of box, guyac, juniper, and oak. 
Mr. Goetiling H has examined the acid diſtilled 


from the bark of the birch. By letting it remain at 


reſt during three months, he was able to ſeparate 
much of the oil that was mixed with it, and by ſa- 
turating it with fixed alkali, he obtained a dark- 


coloured neutral ſalt, which he purified by fuſion, | 
and by ſolution, and a ſubſequent evaporation, 


Upon diſtilling this purified neutral ſalt with vi- 
triolic acid, he obtained an acid no longer empy- 


| reumatic, Bur poſſeſſed of an alliaceous ſmell. The 


academicians of Dijon, have obſerved the reſults in 


| diſtilling beech-wood, From 55 ounces of dry ſhav- 
' ings, they got 17 ounces of a reclified acid, which 


when freed from oil of an amber-colour, was of the 
ſpecific gravity, comparatively with that of water, 
as 49 to 48, and of ſuch a ſtrengih. that one ounce 
of this acid required for its ſaturation 23% ounces 
of lime water. 
According to theſe chemiſts, the affinities of fs 
acids of wood are in the following order. —Lime, 
ponderous earth, vegetable fixed aJkali, mineral 
fixed alkali, magnelia, volatile alkali, calxes of 
zinc, manganeſe, jron, lead, tin, cobalt, copper, 
nickel, arſenic, biſmuth, mercury, antimony, 
filver, gold, platina, and earth of alum. 
By digeſting beech-wood in nitrous acid, and by 


| diftilling the mixture, Hermb/ad! obtained a reſi- 


duum which was found to contain acid of tartar jj 
Goettling obtained acid of ſugar by treating wood 
with nitrous acid. 


Before we inveſtigate the theory and compoſition 


of vegetable acids, it will be neceſſary previoully - 


to enquire into what paris or matters they can be re- 


ſolved by ſubjecting theſe acids to the action of fire. to getable 
ſpontaneous fermentations, and to the operation acids ar? 
of ſtronger acids, eſpecially the nitrous; and alſo 440 twed if 


to relate the obſervations which have been made by 


different authors ſhewing the convertibility of ſome 


of theſe vegetable acids into others, and their ana- 


logy to each other, 


< 9 "Ry pharmacie Paris, 1762. 


* 3 verſuche mit pflanzenſauren. abh. n. 1. 229. 
++ Crell's journal chem. 1779. 


| Vegetable 


the proportion of theſe parts. 
yield firft water, then an acid liquor, which be- 


mains. 
permanemily elaſtic fluid is expelled, which, when 
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Vegetable acids generally yield the ſame pro- 
ducts when analyſed by heat, as ſugar, gums, and 
other vegetable matters do, but with differences in 
They generally 


comes more and more acid, and allo oily; then an 
empyreumatic oil; and in the retort, a coal re- 
During the analyſis, a large quantity of a 


examined, is found to conſiſt of calcareous gas, or 


Hxed air, inflammable gas, and ſome portion of 


common or pure air. 


Thus by analyſing one oz. of cream of tartar, 
the Abbe F ontana obtained 62 grains of acid li- 


__* guore” 16 grains of oil. 422 cubic inches of inflam- 


mable gas, 211 of fixed air, and ſome common air. 
The reſiduum in the analyſis of tartar is a black al- 
kaline ſalt which by burning becomes white, and 
1s known by the name of ſalt of tartar. 

Mr. Bertholl:t by expoſing two ounces of cream 


of tartar to the action of the fire, obtained 12 gros 
- of fixed air. | 


One ounce of ſalt of Seignette (compounded of 


cream of tartar, and mineral alkali) gave to Fon- 


tana 32 grains of oil, 150 grains of an acid liquor, 
288 grains of coal, and 192 cubic inches of gas, of 
which ; was inflammable. containing a little pure 
air, and the remainder was fixed air. 


tartar, compounded of cream of tartar ſaturated 
with vegetable fixed alkali, being analyſed, gave 
216 cubic inches of air, of which 4 were fixed, and 
the reſt was common air, a little phlogiſticated. | 

By diſtillation of foliated earth, the acetous acid, 
is reſolved into fixed and inflammable gas, oil, and 


water &. M. de la Metherie has obſerved along with | 
theſe, a mixture of pure and phlogiſticated airs. 


The other acids of 5 yield the ſame 
principles; ſuch are the falt of tamarinds, juice 


of lemons, ſalt of wood-ſorrel, and all the eſſen- 


tial ſalts, or dry extracts made in the Count de la 
_ Garaye's method. 


The pure acid of tartar is aged by fire into 
empyreumatic acid, oil, and calcareous earth. 
he acids of ſugar, benzoin, amber, when de- 
compoſed by fire, yield abundance of fixed air, 
inflammable gas, and generally mixed with pure 
and phlogiſticated airs. 


Gums, ſugar, and oils, give the ſame products, 


generally, with this difference, that oils, and the 


more oily ſubſtances give a larger proportion of in- 
flammable gas. 


Many vegerablex;- eſpecially thoſe of the cruci- 
form kind, and the gluten of farinaceous plants, 


ield beſides the above products, alſo volatile alka- 
li, and phoſphoric acid. 


Charcoal is left as a refiduum of vegetables, and 


dee article (acid acetous) p · 25. 


— 
, 


T—̃—̃— 


99 


ns abs. Mad 


decompoſition of of ſome vegetable acids, 
Acad. des Sc. Paris, 1782. 


— 


tincture of turnſol. 


| 
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alſo of their concrete juices, as of gums, ſugar, &c. 
And although, ſome of the acids which bave un- 
dergone the repeated action of nitrons acid, as the 


ther with ſome more volatile produQs of vegetables, 
as ſpirit of wine, do not leave any reſiduum of 
charcoal in diſtillation, yet even from ſome of 
theſe, by particular treatment, as from alcohol, 
by cif 


formed; and ether is alſo Lair to leave a ſoot 


laccharine acid, and alſo the acetous acts: toge- x 


lation with vitriolic acid, a black coal is 


| when burnt, Charcoal may then be conſidered as one 


of the products from the decompoſition of vegetable 


matters: and this charcoal, when burnt, forms fixed 
air, along with the pure air of the atmoſphere, and 
leaves a reſiduum, which is found to be calcareous 
earth, with a ſmall proportion of fixed alkali, 

By the yinous fermentation, vegetable acids and 
matters yield fixed air and ſpirit of wine; and by 


the putrefactive fermentation, they give beſides fix- 


TY 15 12 


duct. from 
the vinous 


ed and inflammable gaſes, volatile alkali, phlogiſ- and putres 


ticated air, and at laſt nitrous acid, or rather nitre, 


fattve_ 


conliſting of both acid and alkali, mixed with 1 


great deal of earth. 
Beſides the fermentations to which 3 
matters in general are ſubject, the vegetable acids, 


ion. 


10. 
FR 


at leaft thoſe which contain a good deal of oil in 1 Nontaneous 


their compoſition, as tartar and vinegar, are ſub- 


decompoſi- 
tion of ve · 
| je& to a peculiar kind of ſpontaneous decompoſition, getable 
The neutral ſalt, called vegetable ſalt, or ſoluble 


of which it may be proper in this article, to retate 44% 


the particulars as they are given by M. Berthollet, 
in a memoir, entitled, Obſervations on the ſpontaneous 


Mem. de 


Among the reaſons — by Mr. Machi, for 
his opinion that tartar does not contain fixed alka- 
li until it has been altered by fire or mineral acids, 


and deſtruction of its acid, without giving any in- 
dication of an alkaline quality. 


he mentions the reſult of the following experiment, 
in which tartar ſeemed to ſuffer a decompoſition 


He poured upon an ounce of cream of tartar, 


ten ounces of boiling water, and Jet the mixture 
remain at reſt, 


pin. At the end of three months, he examined the 
mixture, and obſerved that it was conſiderably di- 
miniihed, and that it contained a quantity of a 
thick, tough, yellow, mucilaginous matter, which 


in a jar covered with paper and 
parchment, in which a ſmall hole was made with a 


did not efferveſce with either acids or alkali, nor 


form with them any kind of combination. 


This mucilaginous matter gave no indication of 


acidity or alkaleſcency, either to the taſte, or to the 


However, when burnt, its 
aſhes were found to contain a very ſmall portion of 
alkali. 
matter was contained, was ſomewhat ſharp to the 
taſte, but gave no marks of an alkaline quality. 

Mr. Corvinus repeated Mr. Machi's experiment, 
wich lome variation. He kept a ſolution of cream 


of 


The liquor in which this mucilaginous 


Cn nao — 
1 
2 


of tartar in a heat between 10° and 305 of Reau- 


mur's ſcale, He removed the pellicles from time 


to time, as they formed, and re · diſſolved the cryſ- 


tals and continued the digeſtion during .ſeveral 


months, till at laſt, the liquor was evidently alka- 
line, ſo that he was able to obtain three gros ofa 
brown fixed alkali from an experiment in which 
two ounces of cream of tartar had been employed. 
Nevertheleſs, Corbinus adopts Machi's opinion that 


the fixed alkali is the reſult of the fermentation. - 


Mr. Berthollet gave a longer time to the operation 
of this ſpecies of fermentation, He expoſed, dur- 
ing nine months, to the heat of his laboratory, a 
ſolution of two ounces of cream of tartar, in eight 


- ounces of water, taking care to replace the water | 
that evaporated, but without removing the mucous 


pellicles. At the end of this period, he obſerved 


that the liquor was no longer acid, but began to 
turn the ſyrup of violets green; and in 18 months, | 


he found that the liquor was ſtrongly alkaline, and 


that it left when evaporated, an oily reſiduum, 
which efferveſced with acids, and weighed 6 4 gros. 
He concludes that the reaſon why Mr. Machi did 


not obtain alkali, was becauſe he had not continued 


the operation ſo long as the common temperature 


of the air requires. 


Mr. Berthollet expoſed tothe ſame proceſs a ſolu- 
tion of the terra foliata, or the compound of vine- 


% 


| gar and fixed alkali; and another ſolution of the eſ- 
e 


ntial ſalt of wood ſorrel, which is known to be a 


ſimilar in this reſped to tartar. The former ſolution, 


to which ſome vinegar had been added to give an 


exceſs of acid, ſo tliat it reddened ſyrup of violets, 


in two months, loſt its acetous ſmell, bgcame | were convertible into the ſaccharine acid, and it 
mouldy, and changed the colour of ſyrup of vio- 


lets to a green; and in four months, the decompo- | 


compound of acid and alkali, with exceſs of acid, 


fition ſeemed to be complete. At the end of a 


year, he filtrated and evaporated the liquor to 
dryneſs, and thereby obtained fix gros of very ef- 


cing fixed alkali, which he obtained by diſtilling an 
ounce of the ſame foliated earth, was 6 4 gros. 


The- ſolution of the ſalt of wood-ſorrel was ob- 


ſerved to have ſuffered no decompoſition in 2 2 
years. He attributes the difference in the reſults 


j 
; 
' 


' 
k 
: 


— 
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in the ſaccharineor oxaline acid, comparatively 
with tartar, ſeems to be the cauſe of the want of 
capacity in that acid to undergo this kind of fer- 
mentation or deſtruction of its acidity. 
It is a very remarkable circumllance attending 
this ſpontaneous decompoſition of ſome vegetable 
acids, that neither air is abſorbed during the proceſs,. 
nor is any kind of gas extricated, as Mr. Berthollet 
has obſerved, in confequence of experiments made 
with this view. Mr. Bcrthollet,, wiſhes to refer theſe 
facts to the decompolition of water, but he does not 
enter into an explanation of the mode of operating. 
He is at a loſs to account for the non-appearance 
ofthegas into which the acid is chiefly reſolved by 
diſtillation, as in all caſes of decompoſition of water, 
according to his principles, theſe gaſes, fixed 
and inflammable, ought to appear; or be exiri- 
Seck | 3 EE ps 
When vegetable acids, ſugar, oils, and other $. 11. 
| vegetable and animal matters are expoſed to the re- One con- 
peated abſtraction of nitrous acid, much nitrous "we 
gas is expelled, and the reſiduum is a vegetable getable 
acid, which, according to its degree of dephlogiſ- #ci4s into 
tication, is either acid of vinegar, of ſugar, or of owes 
| tartar. Inſtances of this alteration of vegetable 
matters, are given at the articles, acids of ſugar, 
acid (acetous) and acid of tartar, &c. nevettheleſs, 
as theſe facts contain one of the greateſt improve- 
ments in modern chemiſtry, and which tend much 
to develope the theory of vegetable acids, it 
may not be improper to exhibit them here in one 
view. 
Scheele and Bergman had ſhewn that native ve 
getable acid juices, like all other vegetable matters, 


— 


1 
\ 


was undoubtedly in proſecuting the ſame mode of 
experiment, which Scheele had invented, by repeat- 
ed abſtractions of nitrous acid, that We/trumb added 
the valuable diſcovery of the convertibility of the 


L | ſaccharine, and all other vegetable acids into the 
ferveſc ing fixed alkali. The quantity of efferveſ- 


acetous, and of the acid of tartar into the ſaccha- 


| Tine. The ſubject has likewiſe been very ſucceſſ- 


fully cultivated by Hermhſtadt, to whom ſome of 
the ſame obſervations had occurred, as to Weſtrumb ; 
who, nevertheleſs, having firſt publiſhed them, is 
juſtly entitled to the honour of the diſcovery. Theſe 


tween tartar and the [alt of wood-forrel, to the {| chemiſts have alſo obſerved other modes of effecting 


ſame difference which is obſerved in the diſtillation 


of tlieſe two ſaline matters. For in the analyſis of 


is diſtilled; whereas no oil paſſes in the diſtillation 
of the ſalt of wood-ſorrel, and little or no coal re- 


* 1 © 1 1441 1 „„ 46 85 + 4 
tartar, a coaly reſiduum is formed, and much oil 


| 


mains, but the acid paſles chiefly undecompoſed,:| I. The acid ui 


as Bergman and Savari have remarked. . Berthollet' 


_ obſerved allo that the falt of wood-ſorrel was a 
much more powerful antiſeptic than tartar, which 


Property ſeems to proceed from the ſame cauſe that 
impedes its own ſpontaneous decompoſition. Oil | 2. The acids of tartar and of milk, digeſted with 


ſeems to be the immediate inſtrument of the deſtruc- 
tion of theſe acids. and the obvious deficiency of oil 


this ſpecies of converſion of acids, ſome indications of 
which had occurred before to former authors. 

be following inſtances are given of the forma- 
tion of vinegar from different acids, and other veget- 
able matter: A | 


Si ce of lemons ſaturated with the ab- 
ſorbent earth, called crabs-eyes, and preſerved in a 
bottle flightly ſtopped, with the addition of a little 
ſpirit off wine, gradually acquires the properties of 
vinegar, as Stahl has obſerved, : F 


the addition of water ahd forme ſpirit of wine, dur- 
ing ſome weeks, were each of them converted into 
| IE ET vinegar, 


— 
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vinegar“. Orell remarks, that fixed and Ferien 
cated airs were at the fame time extricate 


Hermbſtadt ſucceeded in the converſion of the 


acid of tartar into the acetous without the addition | 


of ſpirit of wine. He diſſolved 4 oz. of acid of tar- 
tar in 16 02. of water, and kept this ſolution in a 
veſſel, covered with paper, in a warm place, during 
a ſummer. In three months, the taſte of this ſolu- 
tion was Changed, and the air in the. upper part of 
the veſſel was found to be fixed. In ſix months, 
the liquor had the taſte of vinegar, and by diſtilla- 
tion, yielded good vinegar. In the reſiduum, a 
ſalt was obſerved, which was not acid of tartar, nor 
altogether ſaccharine acid; although he remarks 
that in another inſtance, where the acid of tartar 
is united with a fixed alkali, and expoſed to fermen- 
tation, the ſaccharine acid is obtained. For a ſalt 
conſiſting of the ſaccharine acid, and fixed alkali, is 
found in caſks containing French-wine-vinegar, and 
is ſold as ſalt of wood-ſorrel, to which it is equiva- 
lent, in its component parts, and in the proportion 
of theſe parts. 
3. Eight parts off ſpirit of wine, eight parts of 
water, and one part of acid of tartar, mixed and 
digeſted during three months, with a very ente 
heat, gave vinegar f. 

4. Another experiment ſimilar to the laſt-men- 


tioned, except that the ſaccharine acid, was uſed in- | 


ſtead of the tartareous, ſucceeded alſo in the pro- 
duction of vinegar}. 

. The acid of tartar diſtilled with Welte acid. 
gave an acid like the acetous. But vinegar was 
more perfectly produced, when to the mixture of 
tartareous and concentrated vitriolic acids, ſome 
manganeſe was added ſucceſſively, until this addi- 
tion no longer altered the colour of the liquor, 
which circumſtance indicated the dephlogiſtication 
of the acid of tartar, and the production of vinegar, 
During this operation, much fixed air was produc- 
ed ||. 

5. Three parts of ſaccharine acid, two parts of 
manganeſe, and twelve parts of nitrous acid, gave 
by diſtillation vinegar, and ſome gas or airy. 

7. By abſtracting nitrous acid from ſaccharine 
acid, a part of the latter acid was converted into vine- 
gar; and this is the reaſon, as Hermbſtadt remarks, 
why in the operation for preparing acid of ſugar, 

ſometimes only a ſmall quantity is produced of the 


ſaccharine acid, the remainder being changed 1 into 
the acetous ©. 


8. A mixture of two parts ſaccharine acid, four 


parts manganeſe, and three parts vitriolic acid, be- . 


ing diſtilled, yielded vinegar **. _ 
9. Upon diſtilling the acid of ſugar, with fix. 


* Bergman Opuſc. III. 364. 
+ Weſtrumb, uber die natur der Bucketfoice, &c. 


1 Ibid. | Wettrumb, ib. $14. ibid. 5. 

q 5 Grundſaure des 3 . 9. 
37, 38, 39. 25 
2 Hermb, ibid. 5. 41. tt Crell, 336, 
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| 


times its quantity of vitriolic acid ; vinegary 
giſticated vitriolic acid, and fixed air, were 
in the receiver, and pure vitriolic acid i inthe N 
10. Acid of tartar is converted into acid of ſugar, 
by dephlogiſtication with nitrous acid, and by fur. 
ther dephlogikicatign, into vinegar 1g. | 
- 11, One part of the acid 84 tartar, 12 part of | 
manganeſe, and fix parts of nitrous acid, gave by dif- 


po: lo- 


tillation, vinegar, and nitrous gas I. 


12. By diſtilling a mixture 5 two parts of acid of 
tartar, four parts of manganeſe, and three parts of 
concentrated vitriolic acid, la, was produced, 


and much fixed air was expell ed 


13. By applying dephlogiſticated marine acid, to 
the acids of tartar or ſugar, in the ſame manner as 
Weſtrumb had applied the nitrous acid, Hermbſtadt 
obtained vinegar Q. 


14. The acid of citrons was converted into the 


ſaccharine, by Weſtrumb, in the uſual manner of 


abſtracting nitrous acid ***, Scheele had tried this 
without ſucceſs, and gave, among the peculiar pro- 
perties of this acid, that of not being convertible 
into the ſaccharine acid. Weſtrumb thinks that 
Scheele had uſed too much nitrous acid, and had 
Wen changed the acid of citrons into vinegar. 
Scheele converted the acid of apples into the 
. W acid, by means of nitrous acid. | 
16. Hermbſtadt and Weſtrumb have changed into 
the acids of tartar, ſugar, or vinegar, the native 
acids of tamarinds, and many other fruits, &c. by 
means of nitrous acid. 
17. Sugar, when treated with weak nitrous acid, 
gave acid of tartar; and with ſtronger nitrous acid, 


yielded acid of ſugar tt. 


18. Bergman treated ſpirit of wine repeated]y with 


itrous acid, and obſerved indications of ſaccharine 


acid, We Arumb, by the ſame means, obtained per- 


fectly cryſtallized acid of ſugar, and when the de- 


phlogiſtication was - continued further, the acetons 
acid was produced. 


19 Spirit of wine diſtilled with virriolic acid and 


j. manganeſe, yields vinegar 14. 


- 20. By ſaturating the reſiduum in the prepara- 
tion of dulcified ſpirit of nitre, with chalk, an un- 


| ſoluble ſalt was formed, which, being digeſted with 
| vitriolic acid, yielded a diſengaged acid of tartar H. 


21. Scheele diſcovered ſome acid of apples, in the 
procels of preparing the ſaccharing acid from ſugar, 


* 


by means of nitrous acid. 


22. Hermiſtadt has procured vinegar from .f 
rit of wine, without t ince of acids, 
means of cauflic fixed allali. digeſted ſix ounces 


of cauſtic fixed alkali in two pounds of ſtrong ſpirit 
of wine, during two an in a gentle Neat by 


1 tt Weſtrumb. Jos (cit, : un Ibid. 85 
eee ae $. 46 KTI ermbſtadt, 1.0. 

### Crell annal, 2786. B. II. 8. 24% 

+++ Hermbſtadt, 1. c. 2 
1 Hermb. I, aA 40. 
i Crell, 386. 


which | 
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ble acids, 
both proximate and remote, of which theſe acids are 


which the ſpirit of wine acquired a dark brown co- | 


lour. By diſtillation, he obtained 1 Ib. g oz: of 


ſpirit, and he repeated the abſtraction ſeveral times, 


till the ſpirit was conſumed. The retort contained 


now a dark brown fluid, which was very cauſtic in 
taſte, and ſmelt of ſoap. Having diluted this li- 
quor with water, filtrated the mixture through pow- 
dered glaſs, and evaporated it to dryneſs, he re-diſ- 
ſolved it in water, added more vitriolic acid than 
was merely ſufficient for the faturation of the alkali, 
and diſtilled the mixture to dryneſs. The diſtilled 
liquor was of a peculiar ſmell and taſte, was free 
from. vitriolic acid, and had a great reſemblance to 
the acetous acid, but was not completely vinegar. 
He ſaturated this acid liquor with fixed alkalt, eva- 
porated the ſalt to dryneſs, and digeſted it with ſpi- 


rit of wine, in order to ſeparate the acetous falts 


from any other, the former being ſoluble in ſpirit of 
wine. Accordingly, he obtained an unſoluble re- 
ſiduum, which, being put on hot coals, ſmelt like 
burnt tartar; and by abſtracting the ſpirit of wine, 
he got 4 oz. of a neutral ſalt, which had been 
diſſolved in the ſpirit, and which was found to be 
compoſed of acetous acid, and fixed alkali; for upon 
adding to it vitriolic acid, and diſtilling the mixture, 
he obtained a true vinegar. „ 

Although ſo many inſtances have been given of 
the converſion of the acid of ſugar, and all other ve- 
getable acids into the acetous; and of the acid of 


tartar, and all but the acetous into the ſaccharine 


8. 12. 
On the 
compoſition 


and theory 


of vegeta» 


acid; yet no inſtance has ever occurred of any con- 
verſion in the contrary order, that is of the acetous | 
into any other acid, or of the ſaccharine acid into 
the acid of tartar, or any other vegetable acids, ex- 
cepting the acetous. Weſtrumb tried to convert vi- 
negar into ſaccharine acid by abſtracting it repeated- 
ly from acid of tartar, but without any ſucceſs“. 
Having taken a general view of the fats which 
have been obſerved relating to vegetable acids, it 
may be proper to conſider their compoſition and 
theory, and to relate and examine the different 
opinions which have been propoſed on the principles, 


conſtituted. TIDE | „ 

But as this ſubject cannot be diſcuſſed without 
conſidering other vegetable products, all which yield 
by analyſis, by fermentation, and by action of ſtrong 


acids, ſome of the above-deſcribed vegetable acids, 


it ſeems neceſſary to extend our inquiry into the con- 


ſtituent parts of vegetable matters in general, refer- 
ring however to the particular articles, under which 


the different vegetable products are treated (ſugar, 


oils, ſpirit of wine, gum, mucilage, charcoal, &c.) 


» 


for more ample diſcuſſions. 


Further, although this article treats only exprell- | 


ly of vegetable acids, yet in fact, as no chemical dif- 
tinQion exiſts between animal and vegetable matters, 


„ Crell ann. 3786. St. I. ſ. 64, and Weſt, Abhand. 
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for no principle or product can be drawn from one 
of theſe great diviſions of natural bodies, which 
may not alſo be obtained from the other; nor any 
other diverſity can be ſhewn, than what may pro- 
ceed from a difference in the proportion of the compo- 
nent parts, which difference ſubſiſts allo between 
one vegetable matter and another, it ſeems to be 
conſiſtent with diſtinctneſs of repreſentation, to con- 


acids, as well as the other products of theſe two na- 
tural diviſions, under one general head of organic 
matter. Therefore, whatever is ſaid generally of 
the conſtituent parts of vegetable matters is equally 


obſerving the ſimilarity of the properties of parti- 
cular acids, procured from animal matters, with 
thoſe of vegetable origin, ſuch as the acids of milk, 


notwithſtanding their immediate ſource, they ought 
to be regarded as vegetable acids, and proceeding 
from the vegetable matters of the food, paſſing un- 


coincidence of properties is not only obſerveable in 
theſe inſtances, but in all the variety of vegetable 


when the different modes of chemical analyſis are 
applied to inveſtigate their conſtituent parts, the 
difference then is found to conſiſt only in the ag- 


parts. And as thoſe animal acids reſemble in their 
properties, vegetable acids, ſo alſo ſome vegetable 
matters, as the cruciform plants, gluten of flour, 
are ſimilar to animal ſubſtances, by the products of 
their analyſis. 5 
From the frequent appearance of the ſame kind 
of acid in many different vegetables, and from ihe 


it would ſeem as if vegetable acids contained ſome 
common principle which may be conſidered as the 


tious matters, the characteriſtic differences of each 
ſpecies are impreſſed. | 

Different opinions have been entertained reſpect- 
ing what acid, the acetous, fartareous, or the acid 
gas, called fixed air, ought to be conſidered as the 
fundamental, or common acid of vegetables. 


obſerved how generally this gas was formed by 
| analyſing animal and vegetable acids, I conceived 


an idea of ſome analogy ſubſiſting between thut 
tional article air, in 1771. 


fluid and theſe acids. The Abbe Fontana has made 
1 Treatife on gaſes, 1777, ch. 17. 


I + Firſt Engliſh edition of Macquer's dictionary, addi- 


ſider, in a chemical view, vegetable and animal 


applicable to thoſe of animal nature. Some authors, | 


ſugar of milk, ants and others, have alleged, that, 


altered by the animal economy, But, in fact, this 


and animal produds. For however different theſe | 
products may be in their external appearance, yet 


gregation and proportion, not in the kind of thele 


convertibility of ſome of theſe acids into others, 


general acid baſis of vegetable and animal matters; 
and that upon this, by certain addiuons or ſub- 
ſtractions, either of its own elements, by which 
their proportion is changed, or of other adventi- 


Diferent 


opinions 


on the fun- 


damental 


acid of ves 


Having, in a former work , ſuggeſted the acid getables. 
properties of fixed air; and having afterwards f _ 


a Va- 
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2 variety of experiments on animal and vegetable 
Acids, all tend ing to ſhew that by heat, they were 


reſolved principally into fixed air, which he accord- 


ingly maintained was the general principle of aci- 
dirty in all organic bodies. Mr. Landriani went. a 
ſtep further, and obſerving that fixed air was pro- 
duced in many inſtances in which vitriolic and 
bother mineral acids, or rather metals, which had been 
calcined by theſe, were treated with vegetable and 
animal combuſtible ſubſtances, attributed the for- 
mation of the fixed air ſolely to the mineral acids, 
and drew a concluſion that fixed air was the princi- 
le of all acidity, an opinion ſtill maintained by 


r. Kirwan, but reſting upon other grounds, and 


differently explained. 


Meſtrumb reflecting that all vegetable acids were 
convertible into vinegar, infers that there is but 


one vegetable acid, which is the acetous, and that 


4417 


Weftrumb's Acid of benzoin, and ſimilar acids 
arrange- Acid of tartar | | 
m_ Acid of citrons 

getab . wie 

acids, rela- Acid of apples 
tively to Saccharine or oxaline acid 
their de- i 


8 Acetous acid 


Phlogiſtica- 
tion. 


tC 
— 


Hermb- native ſtate in a great variety of plants, and that the 


ſiadt's opi- 
nion that 
the acid of 
tartar is 


mental acid 


ſaccharine and acetous acids may be formed from 
it by dephlogiſtication, maintains that it is the ſole 
fundamental acid of vegetables, and that the ſaccha- 


the funda- rine and acetous acids are only the acid of tartar, 


Lee deprived of ſome of its pblogiſton. - 
5. 


acid of tartar be a phlogiſticated vinegar, as We/t- 
rumb ſays, or whether vinegar be a dephlogiſticated 
acid of tartar, as Hermbſtadt calls it. 


It would be very ſuperfluous, and indeed a mere 
controverſy of words, to diſpute which ought to 
be called the fundamental acid, or whether the 


Whatever is 


the vegetable acidifying principle, it is not proba- 


ble that it exiſts in a perfectly pure and uncombin- 
ed ſtate in vinegar, in acids of tartar, or of ſugar, 


in fixed air, or in any other form under which 


* Chemiſch, anna}, 1783. B. 2, l. 521. 


table matters, which have been deſcribed above. 


4 


neral, the elementary principles of organic bodies. 
Bb n 


it appears to us: neither can we properly ſay that 
any one of theſe acids is always contained. in all 
the others; for although it is probable that they 
all contain the ſame elements, yet theſe, elements 
are in different proportions, and it is this difference 
of proportion in which. the diverſity of all organic 
i il E6S oo og Dad 60 hl 9 

It ſeems then to be a more uſeful ſubject of en- 
quiry, to inveſtigate what are the common ele- 
ments of which theſe acids, and alſo other vege- 
table matters are compoſed, and what proportions 
give the ſeyeral different forms, under which theſe 
matters appear. | EF 


In order to inveſtigate theſe elements, let vs con- In enume- 
ſider what are the ſubſtances, more or lefs ſiwple, _—y 
which actually are produced in the different modes duets 
and proceſſes of decompounding animal and vege- a > 


Theſe ſubſtances are as follow: _ | 22 
535 . | 2 compound - 
Air Pe ing organic 
Phlogiſticated air — 
Fixed = 
Inflammable gas © 
Acceious acid . 
Phoſphoric acid e 


NMitrous acd 
Diſtilled and ſublimed acids 
Eſſential oils'  _ 
Empyreumatic oils 
Spirit of wine 
Charcoal 
Volatile alkali 
Fixed alkali 
Calcareous earth 
Water 


Several other ſubſtances have been occaſionally 
found in the analyſis of animal and vegetable mat- 


T5 | | I ters, but as theſe are not conſtant, but adventi- 
Hermbſtadt again finding the acid of tartar in a 


tious only, they do not deſerve to be enumerated 
as products of the vegetable and animal kingdom. 
Such are tron, manganeſe, and gold. It is more 
doubtful whether magnefia ought to be reckoned 
a conſtant or accidental produt, 

— Theſe products are by no means to be conſider- 
ed the elements of organic bodies; for many of 
them are evidently compounds, and capable of be- 
ing reſolved into other principles; ſome of them 
contain the ſame principles, but in different propor- 
tions, as others; and laſtly, ſome of them appear 
only in particular proceſſes. Nevertheleſs, as theſe 
are the ſubſtances actually produced by decom- 
pounding organic bodies, it muſt be by an exami- 


nation of theſe, and by an inveſtigation into what 


conſtituent parts theſe ſubſtances may be further de- 
compounded, that we can diſcover their elementa- 
ry principles, and conſequently what are, in ge- 


But 


4 
| 


A $54 IR” em ů —— 


J. 13. 


dr ganit 
m̃adiler. 


nitrous gas, and thence inferred the preſence of 


for thinking it 


_ ciptes; which, not being capable of further reſo- 


Þ - lution; may be called the £/2ptht's Fofputie, in 
Fr vegetable and animal matley, nämely, r 


whether each of them may not be reſolved into 
organic matter. 


that is extricated during analyſis by heat. All 


the diſtillation of vegetable and animal matters, 


( 
\ 
i 
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Hut however iftereftiriy this italy — be, 
our knowledge in che chemical analyfis öf theſe 
good is is not yer ſaſhetemtly extended atid cotis 

timed to enable us 10 invéſtigäte it ' With any 
degree of certaigty or pfetiſien. Nevertheleſs in 


à fubject of pe obſcurity; it may be allowed to 


make the beſt uſe we can of the facts which we poſ- 
feſs, and ſome latitade may Evert be given for cbn- 
jectures; provided they be reptefented as ſuch; 
that we may be enabled te etmine in Which of the 
various modes of viewing the ſubfect, 'that are ex- 
hibited by different cette rs, the greateſt conſiſtency 
lies with the known matters of fat. 
Under theſe indulgences 1 will give my, reafons 
it probable that the above · named 
products may be refolved into the following prin- 


T 

Phlogiſton 1 | 

Calcareous earth rw 0 
Water F 

Let us examine then the above- mentioned pro- 

ducts of analyſis, one by one, in order to diſcover 


ſome or all of theſe elementary principles. 3 

Pure air appears evidently to be an element in 
Beſides, its copious effuſion from 
living vegetables, while expoſed to light, it has 
been obſerved to make a part of the elaflic fluid 


n 


n 


theſe fluids were formerly thought to be mod ifica- 
tions of atmoſpherical air, but even finiee the diſ- 
tinction has been eſtabliſhed, experiments have 
proved the exiſtence of pure air, as one of the 
Raids extricated by heat. Fot ſoon aſter the per- 
manently elaſtic fluids began te be diſtinguiſhed 
from each other, in thoſe which were extricated in 


md 


inflammable gas and fixed air were diſcovered. 
But beſides theſe, there is alſo a portion of pure 
air, For, upon examining the elaſtic fluid ob- 
tained in the diſtillation of tartar, I obſerved that 
it was ſuſceptible of diminution, when mixed with: 


pure air; which. has been fince fully confirmed by 
the experiments of Meſfrs, Fontana, and De la 


- 


Other proofs ſhew the preſence of pure air, or 
it is known that this fluid is a neceſſary principle 


in all acids; and conſequently in thofe' of vegetable: 
and animal nature, It has been proved by Mr. 
Lavoifier to form. ibe greateſt part of fixed air. 
which is extricated eopiouſly in the analyſis of all 


\ © See my treatiſe greg publiſhedin 1777, ch. $; Ana 


ticle ' nitrous acid, 


orgatile matter, an therefore pure air muſt be con- 
fidered as an element of this matter. 


celle fir e be obſerved in the avaly- 
1110 


fis of varibe . eee more copi- 
6ufly in that af mitmal mattes. | 


It is tor however conftantly obſerved. Mr. Ber. 


poſs | iHhbllet fays hat it does not appear in analyſing even 


antmal ſubſtances, and, às he believes in the ex- 
iffence of k in theſe fubſtances, previouſly to the 
application of beat, he infers that it helps to form 
the 'voletile alkali which there is produced. By 
addon of nitrous acid, it may be extricated from 
animil ſubſtances. But inis addition may contri- 
büte to its formation, as I have ſhewn at the ar- 
acid, p. 127 and 128. It has been 
alfs' fait bo have been obſerved in acid of galls, 
desto eil, acid of tattör, in A acids, 
in erucfform planis, and in the gluten of flour. 


Mt. d la Methrrie, in his Eſſai ſur les airs, I. c. 


bee what de found it in analyfing tartar, fagat, 
| Whites of eggs, oils, ifi piſſing water over red-hot 


chatebal; in burtHin charcoal in pure air, „ 
Tlleſe laſt obfet vat ons liowever reſpecting char- 
chal, ds fiot accord with thoſe of Mr. Lavoifitr, who 
finds in thefe operations, no phlogilticated air, the 
produgtion of which However is acknowledged in 


| other inſtances. 


At the article nitydur acid, T haye endeavoured to 
ſhew that phlögiſticated air conſiſts of the ſame ele- 
ments as "the acid itſelf, pure air and phlogiſtion, 
and us b6th tHele' tlemetits enter into the compbli- 
tion of organic tilatter, it is not to be wondered, if 
in ſome inſtances of decompoſition, they ſhould 
unite in the proportion ant mode neceſſary for the 
formation of phlogiſticated air, and ty : 
that this fluid ſhould occaſionally appear. 
Fixed air is well known to be produced copiouſly 
in the analyſis of Vegetable and animal matters, 
and alſo in their fermentations and putrefaQions. 
But fixed air bas been ſhewn. by Mr. Lavoiſier to be 
formed from pure air and charcoal, or at leaſt from 
pure air and fome part of charcoal, for that it does 
not proceed ſolely from the charcoal is evident, be- 
cauſe the gas produced is greater in weight than 
the charcoal employed. The conſtituent parts of 
charcoal will be conſidered below. 
Inflammable gas is produced not only in the ana- 
1yfis by heat, from organic bodies, but allo in their 
putrefative fermentations, and putrefaction. = 
ſhall ſhew elſewhere that this gas conſiſts principal- 
ly of phlogiſtion and water, probably with ſome 
——v pw 7: 


o 


Lad 


"1 "Meetotts acid and Alſo 'diftilled and ſablimed acids, 
like all other vegetable and animal acids, are re- 
ſolved by analyſis, into fixed air, inflammable gas, 
and charcoaal. PE hy 


| Metherie's eſſai ſur lea airs. Edit. ad, tom. I. p. 386, 414, 


we Abbe Foutana's memoir on vegetable and anjmal acids! 
in the Journ: de phyf. for. 1778, vol. ach 4d die. TI 


415, 416. 


| nes Nitrous 
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Nitrous acid proceeds from the complete and long | entilled to be confidered as ſimple elements, Fix- 
continued. putrefaction of vegetable, and animal ed alkali is anatogous to earths, in reſpect to the 
ſubſtances. It conſiſts of pure air and phlogiſlon, | effefts of treating them with acids and with bre, 
as I have endeavoured to ſbew in its proper prticle. | and ſome experiments by Mr. Lorg na ſeem to in- 

Eſſential oils are obtained by diſtillstion -and | dicate the. Poſſibiliey of its decompoſition. and * 
therefore may be conſidered as a produſt. Hov- converſion into wapneſia, NEG 

ever they are no leſs compounded than facbils, and | The exiſtence of calcareons earth as a principle of 
all are reſolvable by analyſis into fixed air, inflam- | organic matters, appests evident from the large 
mable gas, charcoal, and. water. To what modi- | quamities of it found in animal exuviæ, from the 
fication they owe their peculiar oqours. we do not | reſiduum of this earth after burning wood, from the 
know, but we have ſo many mſtancey gf bodies | copious production of ſelenite. by diflolving ani- 
acquiring new ſmells by peculiar combinations, | mal and vegetable matters in vitriolic acid. Even 
fermentations, Bc. that we have no reafon to Tup- the more volatile vegetable and animal ſubſtances 
poſe that this odor. indicates a new element, but | contain this earth. Thus ſpirit of wine, although 
only ſome modification of the elements common to | perfectiy volatile in itfeff, yet when combined 
T wich vitriotic acid, leaves à large reſiduum, or 
| Empyreumatic oils are vothing but fat oils which | coal. Thus ether alſo, when burnt, yields ſome 
have undergone ſome degree of decompoſition by | portion of ſoot: Oils, vegetable acids, and ſugar, 
fire; which is known when repeatedly applied, to | when burnt, leave more or lefs of a coal. During the 
reſolve all ous into fixed and i infta mmable gaſes, em- progreſs of the acetous fermentation from ſacccha- 
pyreumatic acids, water and charcoal. rine and vineus matters, much calcareous earth is 
 Opirit of wine, which is evidently a product ob- | depotited united with oil. When pure acid of 
fined bv fermentation of vegetable matters, and tartar is diſtilled it is changed into empyreumatic 
alſo by fermentation of milk, when burnt in air, acid, oil, and calcareous earth. Bergm. de tube 
yields fixed air, water and ſoot, which is charcoal; | ſerrum. & 1490 
and when expoſed to a red heat, is converted into | From the above view of the! roduttly obtained 
| inflammable gas in decompoſing vegetable and animal matters. it 
Charcoal when burnt in pure air, is woftly con- ſeems that they are all reſolvable into air. phlogiſ. 
verted into fixed air, but leaves an earth $ aſh, | 10n, water, and calcareous earth, excepting phof- 
which being thoroughly calcined, is found to con- | phorus and alkali, of the conſtitution of which we 
tain ſome fixed alkali, and the elixated earth bein are got enabled to ſpeak from experiments; but as 
diſſolved in acids, and precipitated by a cauſtic al- their origin is the ſame as that of other organic mat- 
kali is found to be a true lime. When it is made | ters, it ſeems moſt probable that they are compounds 
red hot, and vapour of water made to paſs over it, in ſome certain proportions, of the ſame elements. | 
fixed and inflammable gafes are produced, and the 2721 conje ture then that all organic matter is com- 
charcoal diſappears. pounded” of theſe few elements, air, pblogifton, 
Phoſphorus i is obtained in the diſtillation of moſt water, and caleareous earth, combined together in 
animal and many vegetable ſubſtances, and pro- different Proportions ; and it is evident, that by 
bably from any of them in a putrid ſtate. One re- | varying the proportions of theſe elements, the 
mar kable circumſtance occurs in the productien of | number of compounds may, be much greater than 
this ſubſtance, either from vegetable or animal mat- | the number of organic bodies which have been ac- 
ters, namely, that it is always preceded by the | tualſy obſerved. 
appearance of volatile alkali, and conſequently the But. our knowledge of organic bodies would be 8 14. 
ſame vegetable and animal matters which contain | very confined, if it only aſcertained the elements On the pro- 


one of theſe bodies, is conllantly ebend to yield | of which theſe bodies conſiſt. and did not extend pertons of 


theſe ele- 
the other allo. ' alſo to the proportions neceſſary for the compoſi- [oh 17 
Modern chemiſtry has Ss no new light on 


tion of each, by which we might be enabled to different 
the compoſition of phoſphorus, or of fixed alkali. | underftand not only the conſlitution of each body organic b. 


It is indeed pretended that volatile alkali has been | but alſo its relation io the others; the eradation _ 1 
analyſed, aud that it has been reſolved into inflam- of all of them, according as they contained more 
mable gas, and phlogiſticated air; but whether | or leſs of each element; and the variation of hro- 


theſe infercnces are juſt or not, no experiments perties introduced by the variation of theſe Progr 
tend to ſhew that volatile alkali contains any other tions. 


- « elements than thoſe aſſigned as the general princi- | This however is a knowledge that we are ve 


ples of organic bodies. far from poſſeſſing in uy foe iderable degree of 
Although we have not yet diſcovered any fats | extent and preciſion. 


to prove the conſtitution of phoſphorus, and alka- The ſubject however ſeems to be capable of 
lis, yet it does not ſeem probable: that they are | inveſtigation _ * ander r and ob- 


Bb 2 | f ſervations 


— 


proportions of their elements, according to the beſt 
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ſeryations, and by a repetition. of thoſe which 
have been made, with ſtrict attention to the cir- 
cumſtances. But notwithſtanding the limited ſtate 
of our preſent knowledge, it may be uſeful-toten- 
quire and conſider in what manner theſe organic bo- 
dies may be arranged, or viewed, relatively to the 


notions that we are now able to form from the facts 


chat have been hitherto obſerved, * I ſhall therefore * 
proceed to give ſome ſpeculations on the conſtitu- 


tion, and the proportion of elements of the ſeveral 
organic bodies, not howeverof the abſolute quan- 


tities nor real proportion of elements, contained 


in each of theſe, but comparatively with each other; 


and I ſhall then add ſome theoretical obſervations | 
on the manner of operation, in which I conceive : 
the various chemical changes, to which theſe bodies 


are ſubject, are effected; I ſhall next conſider the 


chemical relation in which the vegetable and animal 
kingdoms ſtand, with regard to each other as form- 
ing the two great branches of one entire organic 
ſyſtem; and laſtly, I ſhall cloſe the article with a 
relation of Mr. Lavoiſier's theory on the ſame. ſub- 
jets, and with ſome obſervations on the differ- 
- ences between his explanation and that which 1 


am now going to propoſe... ' - 


Before I proceed to a ſucceſlive examination of 


the principal organic compounds, relatively to tbe 
proportions of their conſtituent parts, or elements, 


Phlogiſtion, air, water, earth; I ſhall exhibit four 


2 faries of 


organic 


 combina- 


tions, rela- 
tively 10 


their pro- 


portions of 


phlogiftons 


and air. 


ſerieſes, one for each of theſe elements, ſhewing the 


order in which I conceive the different compounds 
ſtand, with regard to the proportional quantity 
which each compound contains of each element; 
in ſuch a manner, that each ſeries ſhall begio with 


thoſe bodies which contain the leaſt ofthe element, 


for which the ſeries is conſtructed, and ſhall gradu- 
ally proceed to thoſe which contain the largeſt pro- 
portion of it; leaving it to time, further experi- 
ence, and greater fagacity, to correct and extend 
theſe ſerieſes. | 5 3 


— 


The following ſeries is intended to ſhew the pro- | 
portions of phiogi/ton in organic compounds. 


_ (Nitrous acid, or nitre 
| Fixed air ; 

Acetous acid  _ e Wes; 
| Diſtilled or empyreumatic acids 
Saccharine or oxaline acid | 

| Acid of apples 

Acid of citrons 

Acid of tartar _ 
Acid of galls 

} Acid of fat 
Acid of benzoin _ 
Acid of camphor 

I Phoſphoric acid 

UPhlogitticated air © 


'Uninflimmable _ 
: 3 


q 


: 
4 


e 
3 


| 


; 


; 


PWR — 


— 


e 8 


Sr | | 
. " * | , f P \ 
Gum 94 „ 
2 Spirit of vine 


Aae S alkali 


ble 


a 


G L% = 3 x 
Ether 
i 


I Eſſential and empyreumatic oils 
::Rehas® © 5 
Fat oils N 1 
Greaſe and tallo /, 

| | Charcoal 

"'CInflanimable gas 


: | In order to underſtand the above ſeries, it ought 
to be remembered that the propenies of phlogiſtion 


Inflamm 


— 


are ſo counteracted by air. that it is poſſible, that 


the former principle may be contained copiouſly in 
ſome compounds, which contain alſo ſo large a por- 
tion of the counteracting element, air, that theſe 
compounds may not poſſeſs any properties which in- 


dicate the preſence of ſo large a proportion of phlo- 


giſton as they actually contain. Therefore the above 
leries is rather to be conſidered as ſhewing the de- 
grees of diſen gagement of the inflammable principle 
than of its real quantity. | MG 


The ſeries indicating the quantity of air, or at 


leaſt its effective quantity, or degrees of diſengage- 


ment may be conſidered as repreſented by the above 
ſeries in a reverſed order; according to the obſerva- 
tion which has been given of the powers of air and 


of phlogiſton in counteracting each others energy. 
In venturing to give a ſeries for the proportions . 


of earth, and another for water, I muſt remind the 


reader, that it is rather done to ſhew and propoſe 


my ideas of an uſeful method of inveſtigation, than 


to attempt at any thing like preciſion in a ſubject, 


for which our experience does not furniſh ſufficient 
materials. | | | 


The next ſeries is conſtructed to ſhew the rela- Series to 


tion of organic bodies to each other, with regard to 


the proportion of water which they contain; begin- 


ning with thoſe which have the leaſt quantity of it. 
Charcoal | 
Reſins 
_Tallow 
Greaſe 
Fat oils 
Eſſential oils. 
Gums 
— f 
Solid acid ſalts 
Liquid acids 
Alkaline gas ' 
| Fixed air 
C 
|  Phlogiſticated air 
Inflammable gas 
Liquid volatile alkali - — 
Spirit of wine LY 
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L have there alſo. hinted a conjecture, that theſe ba- 


The following ſeries begins with the ſubſtances | 


which contain the leaſt quantity of earth, and pro- 
ceeds gradually to thoſe which contain the preateſt. 
Nitrous acid „„ 
Phlogiſticated air 
Inflammable gas ; 
Volatile alkali 8 
A 2 | 
Spirit of wine 
Fixed air 9 
Acetous and other liquid acids | 
GSaccharine and other ſolid acid ſalts 
Phoſphoric acid | 
Eflential oils 


| contain none 


| ac. RE Us 


Obſer - 
tions on the 
proportion 
of the cox-- 
ſtituent 
parts of ni - 
frous acid. 


Greaſe 
TLTallow 
„ 0 . | 
1 : nd 
| 8 5 . 
Charcoal 
Fixed alkali 
Calcareous earth 
I ſhall now make ſome obſervations on each of the 
organic matters mentioned in theſe ſeries. 
I conceive that the ſimpleſt acid or general prin- 


ciple of acidity conſiſts of two ſubſtances, air and 


phlogiſton, of which the former might be placed at 
the head of the firſt ſeries, and the latter under it; 


and that theſe two ſubſtances united in certain pro- 


portions together with water, give nitrous acid, 


nitrous gas, phlogiſticated air, and the other fluids 
which 1 have inſerted in a ſeries at the article nitrous 


acid. But as the nitrous acid, and ſubſtances com- 
poſed of different proportions of the ſame ingredi- 


.ents, contain only three of the four elements which 
I have attributed to organic bodies, namely, air, 
. phlogiſton, and water, ſo neither nitrous acid, nor 


any of its relatives in the ſeries exhibited at the arti. 


cle nitrous acid, can be deemed to be complete or- 
ganic - combinations; : and, in fact, it is not nitrous 


acid which is produced in the putrefaction of vegeta- 
ble and animal matters, but it is either complete 
niltre or calcareous nitre, in both which falts the acid 


is united with a portion of the 4th element or earth, 
which brings them completely to the claſs of organic 


compounds, to which the nitrous acid itfelf does not 
properly belong. | 


* 


I have ſuggeſted in the above quoted article on 
Fy nitrous acid, that this acid 1s the ſimpleſt of all acids, 


and the principle of the acidity of all others, ſo that 


all other acids may be conceived to be formed by 
the union of the three component parts of nitrous 
acid, namely pure air, phlogiſton, and water (al- 
though perhaps not exactly in the proportion neceſ- 


- ſary for the formation of nitrous acid) together with 


certain other baſes, which, being different in diſſer- 


ent acids, occaſion the diverſity obſerved in thele, | 


: 


ad 


| 


| 


p 


ſes on which the charaReriſtic diſtinctions of the ſe- 
. veral known acids depend, may be different earths, 


with which the air, phlogiſton, and water; com- 
bining, form acids, the peculiar properties of each 


of which are derived from the kind of earth ſo com- 


| bined with the general or common principle of aci-. 


dity. Conſiſtently with this hypotheſis, I have aſ- 


| ſigned the peculiar character of all organic acids, 
| to the earth which is found in great abundanee in 
all vegetable and animal matters. namely, the cal- 


careous, which I therefore call the vegetable, or ra- 
ther the organtc baſis. | e 
What I have ſaid reſpecting the baſis of veget- 
able and organic acids may be extended to all tlie 
other products of the ſame kingdoms, oils, muci- 


lage. guns, foger, &c. all which without entering 


into a diſcuſſion whether they can properly be ſaid 


to contain acids, do certainly contain the ſame ele- 


| ments, and among others, the ſame organic baſis, 


or earth; and inſtead of forming different claſſes of 
ſubſtances, may all be conſidered merely as grada- 
tions of one general organic compoſition. = _ 

J have placed nitre at the head of the firſt ſeries, 


as containing the largeſt proportion of air, and the 


ſmalleſt proportion of phlogiſlon; or at leaſt, this 
phlogiſton is the moſt counteracted by the preva- 


lence of air. 


Next to nitre in the firſt ſeries, I have placed cal- 


carcous gas, or fixed air, becauſe in the reſolution 


of all the inferior acids, excepting the phoſphoric, 


both the calcareous and inflammable gas are pro- 


_ duced, and as the inflammable gas certainly contains 
a larger proportion of phlogiſton. than the acids 
do, J conceive that fixed air muſt-contain a leſs. 
proportion of this element. It may be ſuppgſed 
that becauſe fixed air, is a very weak acid, that it 


Fixed air. 


probably contains a larger proportion of phlogiſton. 


than other vegetable acids, conſidering that ſeveral. 
inſtances occur of acids being weakened by phlo- 
giſtication. This objection will readily occur to thoſe 
- who have been uſed to conſider pure air as the prin- 
ciple of acidity, a doctrine much inſiſted on by mo- 


dern chemiſts, But I have endeavoured to ſhew 
that air is only one of the eſſential elements of acids, 


by union with the phlogiſton of certain bodies, it 


becomes an acid; conſequently neither air nor 


phlogiſton can be called the principle of acidity, 


that it poſleſſes no acid properties whatever, till 


which indeed conſiſts in the union F both theſe ele- 


ments together, and of water in a certain propor- 
tion; and it may be ſhewn that by varying this 


proportion either by addition of phlogiſton'or of 
air, the acidity is diminiſhed. Thus by adding 


air to. marine acid, by which. it is converted into 
the vapour called dephlogiſiicated marine acid, man 

of ns acid properties are dellroyed;: by depblogil. 
ticating acids of tartar and of ſugar, theſe are chang- 


ed into vinegar, the affinity of which, to alkalis, 


3 earths, 


Acid. 


Sugar. 


Gum 


Oils and 


tallow, 


Spirit of 


ine. 
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earths, and metals, is much weaker, than of thoſe 
more phlogiſticated acids, whence it was formed: 
and as vinegar itſelf, when decompoſed by heat, 
as in the diſtillation of foliated earth, and of 
other acetous neutral ſalts, is reſolved principally 
into fixed air and inflammable gas, it muſt contain 
. a larger proportion of phlogiltan than fixed air, 
although it 18 evidently. a ſtronger acid than this 
15 It is not then a general rule that addition of air | 
to acids always increaſes their ſtrength of affinity, 
the cauſes of which have not hitherto been deve- 


loped. . 3 W „ 
Mr. Lawoifier has determined that 100 parts of 


fixed air conſiſts of 72 parts of pure air, and 28 
parts of charcoal. 3 


Ins the poſition of the acids of vinegar. of ſugar, 
of apples, of citrons, and offfartar, in the firſt ſeries, 


ſame order for the degree of plilogiſtication of theſe 


acids, The order of the other acids has leſs foun- 
dation from experiments, and their places relative- 


ly to each other, cannot be determined with any 


preciſion, and are therefore included together. 
I he acids ſeem to differ chiefly from ſpirit of 
wine, in having a larger proportion of air, for by 


adding to ſpirit of wine, fixed air, which contains 


a larger proportion of pure air, vinegar is produced. 
The acids differ from ſugar, gums, and oils, not 
only by containing a larger proportion of air, but 
alſo by a leſs proportion of earth, much earth be- 
Ing depoſited in the acetous fermentation, The large 


quantity of fixed air, into which theſe acids are re- 


ſolved by fire, ſhows the large proportion of pure 


air which they contain; and as inthatanalyſis, they 


alſo yield inflammable gas and charcoal, it is evi- 


dent that they contain a larger proportion of phlo- 
giſton than fixed air does. FE 
Sugar is placed next to acids, in the firſt-ſeries, 


as it approaches to a ſaline ſtate more than any gums 
and mucilages, Iconceive it to contain a leſs pro- 
portion of pure air and a gteater proportion of phlo- 
giſton and earth than any of the acids. Accord- 
_ Ingly it is reſolved by heat into fixed air, liquid 

acid, inflammable gas, oil, and charcoal. 5 
In Gums and mucilages I conceive that the largeſt 
proportions of earth and water are united that 
the organic compoſition is capable of, by interven- 


tion of the other elements. 


Tut oils and tallow contain a large proportion of 


phlogiſton, but ſo combined with air, earth, and 
water, that this principle poſſeſſes nothing of its 
natural volatility, _ as | | 
Eſential ails differ from fat oils in containing more 
water and leſs earth, ' _ 

Spirit of wine ſeems principally to differ from 


oils in containing leſs earth, and more water and 


air, in its compoſition; and hence its miſcibility 


with, water, by intervention of the latter element. | 


ww 


1 


n 2 by 


L have followed Mr. Weſtrumb, who has given the | 


— 


Ether ſeems to diſſer from ſpirit of wine by con- Ziber. 


taining leſs water and earth. and a larger propor- 


tion of phlogiſton. The volatility. of all theſe li- 


quids 1s nearly in the inverſe proportion-to the 
quantity of earth which they contain, and in the 
dired proportion to the quantity of phlogiſton. 
The aromatic part of plarits, or as it is called, Spi- 
ritus rector, has probably a ftill more minute pro- 
portion of earth in its compoſition than ether. 


Volatile alkali conſiſts of as much phlogiſton and i at: 
water as can be united together by means of a lit- #7 
tle earth and pure air. 


The proportion however 
of the two laſt elements ſeems to be ioo ſmall to 
make a very firm combination. Hence perhaps we 
may explain the frequent tranſitions which have 
been obſerved of volatile aikali into nitrous acid, 
phlogiſticated air, inflammable gas, and of theſe 
ſubſtances into volatile alkali. If it ſhould be al. 
leged that in ſome of theſe proceſſes, the nitrous 
acid has been changed into volatile alkalj, by act- 
ing on metals, where no calcareaus earth could be 
admitted into the compolition, it may be anſwer- 


ed, that the only metals, which have been the 
ſubject of this phenomenon, are iron, tin, and 
zinc, all which metals are known, when burnt, to 
yield fixed air, and conſequently to retain ſome 


portion of the charcoal employed in their reduction 
from the ores. by 


It is eaſy then to conceive, that the charcoal con- 


: tained in theſe metals may yield to the nitrous acid, 


or nitrons gas, the earth which it wants in order 
to form an organic compound, while the metal 


' ſhall deprive the acid of ſuch a portion of pure air, 


as ſhall leave the phlogifton and water in ſuch a 
prevalent ftate as is neceſſary for the formation of 
volatile alkali. Volatile alkali by heat is converted 


into alkaline gas, and this by further heat is chang- 
ed into inflammable gas, but whether this gas is of 
the pureſt kind or like that which is generally form- 


ed from organic bodies, and which contains ſome 
portion of oil or charcoal in ſolution, has not been 
aſcertained. But from tlie quantity of oily or 
ſooty matter that is ſeparated from theeleaneſt con- 


crete volatile alkali, or from the pureſt ſal ammo- 


niac, when diſtilled with ſalt of tartar, it may be 


ſuſpeted that the inflammable gas may contain 
diflolved enough oftheoily or carbonaceous matter, 
to prevent its being of the lighteſt and pureſt kind, 

It has been already obſerved, that we know very 
little of the compoſition of pho/phorys. It is re- 
markable that it is the only inflammable organic 
compound which, by. combuſtion, does not yield 
fixed air, or only in ſuch ſmall quantities as to give 
reaſon to believe that its appearance is merely acci- 
dental; but it farms, by combuſtion, another acid, 


namely, the pboſpharic, which is ſingularly fixed. Phopborus 
Phoſphorus is the laſt product of diftillation, and 4nd 5G 7 
requires the utmoſt force of fire to raiſe and diſen- ad ans 


gage it, or its acid, from the calcaregus earth, 


with 
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with which it tv intimately combined, The acid, 
indeed, cannot be ſeparated from that earth by any 
degree of heat, without addition of ſome inflam- 
mable ſubſtance. - From theſe circumſtances.it may 


be conjectured, that this acid retains in its com- 


polition a great deal of this earth, which, while it 
leſſens the degree of acidity (for the affinity. of phoſ- 
phoric acid is weak in compariſon of moſt other 
acids) encreaſes its denſity, fixity, and communi- 
cates its vitreſtible properties. It may be thought 
that according to this idea, a compound of ni- 

- trous acid and calcareous earth ought to be ſimilar 
to phoſphoric acid. But to this it may be re- 
plied, 1. That although the elements in that com- 
pound were the ſame. as thoſe of the phoſphoric 
acid, yet they .cannot be brought into that _ 
tion and mode of combination, without the ſame 
circumſtances, which oecur in the proceſs of the 
formation of this acid in organic bodies. 2. The 
compound mentioned of calcareous earth united 
with nitrous acid, although very different from 
phoſphorus or phoſphoric acid, is capable of ac- 
quiring phoſphoric qualities ; for the phoſphorus of 
| Bald is prepared by ſaturating nittbus acid with 
chalk, and calcining the mixture in a crucible. 
Pott relates, after Paſchits, that quick-lime thrice 
cohobated with nitrous acid, became phoſphoric. 
Jt does not then ſeem improbable that phoſphoric 
acid may acquire its peculiar character by an inti- 
mate combination of calcareous earth, with ſome 
determinate proportion of the elements which eon- 
ſtitute acids; which union of earth with the atid 
may ſo weaken the coheſion of this acid or of 
the air, with the phlogiſton of the phoſphorus; 
- that this principle may attract, and combine with 
the pure air of the atmoſphere, as ſoon as it is 
expoſed to the contact of it, and by this new 
union produse the uſual phenomena of combuſtion, 
light, and formation of an acid. Further, in this 


acid, the earth ſo diminiſhes the adheſion of the 


water to the acid, that, upon application of heat, 


this water evaporates, without being able to catry 


along with it any of the other elements, and con- 
ſequently this acid, inſtead of being decompoſed 
by heat, as other organic acids are, lets its water 

ecvaporate, and aſſumes a dry vitreous form. 

91 wc: I have remarked at the article Nirrous Acid 
the man- 


the changes, 1 Is . | f 
compoſition unten of phlogiſton with air, water, and eafths, in 
ana decom- 


poſitions quent ſapurulion of phlogiſton from theſe principles, 
= — together with new modes of combination; chat the 
pen union is principally effected in the proceſs of vege- 
tation, while the ſeparation and conſequent combi- 
nations, are the reſult of combuſtion, of the winons 
Fermentation, of animaliſation, and of yore Gion. 
yh vegeta - The juices of vegetables in the firſt period of 
ion. 


their growth, ere generally watery, chen they be- 


heman- (F. 25, p. 126) that moſt of the great chemical 
ner in ich operations of nature are principally effected by the 


various forms and proportions, and by the fubſe- 


come auſtere and acid, and laſtly ſacchafine, mu- 
cilaginous, oily, farinaceous, and glutindus. In 
vegetation they abſotb water and atmoſpherical 
air, of which they retain / principally the phlogiſti- 
cated part, while they extrude much of the pureair. 
| The portion of pure air which they retain, uniting 
| with the phlogiſton, water, and earth, in various 
| modes and proportions, form all the variety of ve- 
getable matters. At firſt, the pure air is in greater 
; proportion, and gives arrmdity to the juices. Then 
| as the leaves expand, and preſent greater ſurface to 
| the action of light, the pure air is more copiouſly 
| expelled, the phlogiſton encreaſes in quantity, and 
the plants acquire, with a certain proportion of air 
and water, a ſaccharine quality, with leſs air and 
more phlogiſton, an oily nature; and with more 
earth, a farinacebus and glatineus property. And 
when farinaceous and oily ſeeds are ſown, being ex- 
cluded from light, they proceed in a contrary or- 
der, their proportion of air and water encreaſes. 
while that of phlogiſton diminiſhes z they accord- 
| ingly loſe their oily and farinacedus nature, become 
at firſt ſaccharine (as is known in the operation of 
malting) then watety, acid, and auſtere, and ſo on, 
as before-mentioned, LR 
Thus in the Whole progreſs of vegetation, there 
 are- perpetual changes taking place in the propor- 
tion of the elements, and new combinations, firſt, 
| with a predominancy of water and ait, which is 
moſt favourable to their growth; then with an en- 
creaſe of phlogiſton, during which ſtate their fruits 
and ſeeds are matuted; and laſtly of earth, by which 
— plants acquire their folidity of texture and du- 
WM 
ay Woch vegetable 
degrees of beat, and of moiſture or dilution, they tion. 
; begin to undergo new decompoſitions, and their 
elements unite in new combinations. _ : 
In che vinous fermentation, the ſaccharine and fa- 
| rinaceous parts are decompoſed, much fixed air is 
 extricared, and alroho! is formed. Now as the pro- 
pd of you air in fixed air, is greater than in 
ſugar or farina, the expulſion of this fluid muſt leave 
in the remaining ſaccharine and farinaceous parts, 
a larger proportion of phlogiſton, and leſs air, and 
hence alcohol is formed. Alcohol then is a com- 
pound containing more phlogiſton and water, and 
leſs earth and ait than ſugar; and fixed air, on the 
other hand, contains more air and leſs phlogiſton. 
Hence the ſaccharme matter may be conceived to 
be capable of being reſolved principally into fixed 
air and alcohol: but as in the vinous fermentation, 
there is Taid to be always a depoſition of an oily 
earthy matter, and as ſuch a matter is certainly left 
as a reſiduum in the diſtiltation of any vinous liquor, 
it is probable that fixed air and alcohol do not con- 
tain the whole of the earth and oil of the ſugar. 
When ume, that is a liquor containing alcohol, 
| ExtraRtive matter, and tartar, or other fub- acid mw 
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matters are expoſed to certain ernenta. 


b 
i 
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tial ſalt, is expoſed to the circumſtances proper for 
the acetous fermentation, the moſt remarkable cir- 
cumſtances which then occur, are abforption of 
ah air, production of vinegar, and depoſition of 
earth. ee era; 


» 


and eſſential ſalts, diffolved in the wine, form vine- | 


gar; while a depoſition takes place of earthy and oily 
matters no longer ſoluble in the liquor. Thus 


vinegar is in an intermediate ſtate between fixed air | 


and alcohol, as it contains leſs pure air or more 


phlogiſton than the former, and more air and leſs | 
phlogiſton than the latter. Accordingly by im- 
pregnating alcohol and water with fixed air, vine- | 


gar may be made; and thus alſo Mr, Chaptal has 


diſcovered that the gas of fermenting liquors, || 


which is fixed air containing ſome' ſpirit of wine 


diſſolved in it, being received by water, forms vi- 


negar. 


But if inflead of expoſing the vegetable matters 
to the circumſtances proper for the vinous and 


acetous fermentations, which circumſtances prin- 


cipally eonſiſt in certain degrees of. dilution- with 
water and temperatures adapted to each, in expoſure 


to air, which is particularly neceſſary for the ace- | 
tous ſermentation, in the choice of ſubſtances moſt 


ſuſceptible of theſe changes, ſuch as the ſaccharine 
and farinaceous vegetables, and in the addition of 
fermenis in the act of the fermentation required, in 


order to commence it in the maſſes expoſed; if, 1 


ſay, inſtead of theſe circumſtances, the vegetable 
matters be humid, but leſs diluted, left to the tem- 
perature of the air, heaped together ſo as to retain 


their heat acquired by the fermentation, and with 


ſurface little expoſed to air, particularly if the 
vegetable matters choſen be father earthy and oily 
than acid or ſaccharine, and eſpecially if they be of 
an animal nature, or of that claſs of vegetables 
which give, in their analyſis, products ſimilar to 
thoſe obtained from animal matters; then thoſe 
decompoſitions and combinations, take place, in 
which pulre faction conſiſts, Beſides the expulſion 
of fixed air, which occurs alſo in the vinous fer- 


mentation, by which much of the pure air of the 


organic matter is extricated, during the whole pro- 


ceſs, but eſpecially in the firſt periods of it, the | 


phlogiſton is more and more evolved and ſeparated 
from the earthy matters; a part of it unites with 
water, and the volatility of both being aſſiſted by 
the heat of putrefaction, riſes in the form of inflam- 
mable gas; another portion of phlogiſton evolved 
and freed from its organic compoſition, unites with 
a portion of air, torming phlogiſticated air; ſome 
of this phlogiſton uniting with a good deal of water, 
ſome earth, and leſs air, forms volatile alkali; the 
remaining phlogiſton attracting ſlowly the pure air 
from the atmoſphere forms with water and the fixed 
alkali of the vegetable, or with the earth, a ſaline 


The pure air abſorbed, uniting with the alcohol 


of the earth, thus ſeparated from. its former com- 
binations, remains in its proper form, or rather 
| ſomewhat phlogiſticated, and in the ſtate of garden 
$0 OE d ĩ⅛ eli ions 
In the vinous fermentation much pure air is ex- 
pelled. in the form of fixed air, but much is alſs 
retained... In the acetous fermentation, the pure air 
predominates, at leaſt prevails ſo much as to give 
acidit x. FFV 
In the putrefaQive proceſs, almoſt the whole of 
the pure air is expelled, in the form of fixed air; 
the phlogiſton is more completley ſeparated from its 
_ earthly baſis than in the other two fermentations, 
and: conſequently appears in the more diſengaged 
forms of inflammable gas, volatile alkali, phlogiſ- 
ticated air, and nitrous acid. 


as food, they undergo other changes, and are fur- 
ther elaborated by the animal powers. The che- 
mical proceſs. which then goes on ' ſeems to be a 
continually commencing putre faction, continually checked 
and ſubdued. The ſigns of this commencing putre- 
faction are the expulſion of fixed. air, the black 
colour which the venous: blood acquires, the more 
diſengaged flate of phlogiſton in animal bodies, than 
in the vegetables, whence they receive their food, 
their greater putreſcency, their diſpoſition to give, 
in great quantity, volatile alkali by diftillation, 
and phlogiſticated air by addition of nitrous acid; 
| which ſubſtances are known to be products of putre- 
faction. „ 3 
This putreſcency however ſeems to be confined 
within limits, during life, contrary to the known 
tendency of animal matters deprived of life, which 
haſten rapidly to putrefaction. What then are the 
vital counteracting cauſes, by which the naturat 
| tendency of animal matters to putrefaction is con- 
tinually checked? The effects produced are a che- 
mical affection of matter, and the cauſe muſt be 


"I 


a chemical agent. Undoubtedly, the frequent in- 
geſtion of freſh food, eſpecially of vegetables, muſt 


aſſiſt in this counteracting effect; but as man 
animals are known to live ſolely on animal food, 
and this often in a putrid ſtate, while they enjoy 
health and ſoundneſs, this cauſe cannot be equivalent 
to ſo great and uniform an effect. When we reflect 
on this important point of animal economy, no 
equivalent cauſe occurs, but the abſorption of air by 
the lungs. We have ſeen above that the expulſion 
of pure air in the form of fixed air, and of a 
diſengaged phlogiſton in the forme of inflammable 
gas, are the moſt conſiderable phenomena in reſpect 
to quantity and duration, which appear in the 


| putrefaQtive proceſs. In the ſame manner the ex- 


pulſion of pure air in reſperation, in the form of 
fixed air, and the, conſequent predominancy and 
diſengagement of phlogiſton in the body, is the ac- 


or a calcareous nitre; and laſtly, the greateſt part 


| tual ſtate of the animal proceſs, If this predomi- 
| nant 


When tbe mature juices of fruits and other vege- Animali« 
table matters are received into the bodies of animals, ſation. 
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Dr. Frieſiig obſerved that theſe diminiſhed the bulk | 
of the maſs of air to which they were expoled, | 


notwithſlanding ſubſtances in that ſlate, emit fixed 


S 


blood. The ſuperlous vil of the cbyle is ſeparat- 


cy of the blood, opportunity and time 
are given for various other graduatchanges, com- 
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leſs inflammable. Some particles of this matter 

are denſer, and more eaſily coagulable than others, 
and thoſe which coagulate with the leaſt cold, bave 
been called the fibrous part of the blood, and are 


found to invelop | 
of the veins is cooled. As this matter is thus form- 
ed by the decompoſition of the red blood, in the eir- 
culation, the more the force vf the circulation is en- 
creaſed, the more the particles in the blood will be 


agitated and hrought into contact, the more this de- 


tity of - this coagulable matter will be formed, 


good deal of which will be of the denſer kind, till 
the continuance! of the ſame cauſes reſolves it into 
other fluids leſs denſe. For this matter alſo, although 


leſs putreſcent than the red blood; nevertheleſs un- 


dergoes gradually its peculiar changes and decompo-. 


ſitions, by which more of its phlogiſton is evolved, 
and the remaining elements, earth, ait, and water, 


being in greater proportion, approach more to a ſa- . 
line ſtate, and, at laſt, are excteted principally in 


the form of phoſphoric ſalts, with baſes of calcare- 


ous earth, ſixed and volatile alkalis; which accord- 
| ingly appear in the uxine. and other excretions eſpe- 


changes of the 


ed eireulation. As theſe 


egg, ſeems to be indicated by the relative poſition of theſe 


: N and is analogous to the progreſſion, mentioned in 


the 


| blood are progreflive; the juices 
| muſt, at different times, aſſume a variety of forms, 
and in theſe different ſtates; they may be ſecreted: 
by organs fitted'for their peculiar ſeparations; by the 
dveriey of the diameters. of the ſecretoty veſſels, as 
ſome authors have conjectured. with much plau- 
ſibility, or other appropriated mechanical ftruQture*. 
be progreſſion of the formation of the parts of an 
| 


ly of 

particles of the. 
propor! logiſton in 
ſpoſed ihan the other 


5 


o 


red particles, when blood let out 
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ACIDS (VEGETABLE) (4) 

The gluten: of the flour of wheat ſeems to be ſimi 

© Jar to the more denſe coagulable matter of theblood; 
in its texture, its degree of ſolubility in water, and | 
in the products which it ap by expoſure to diſ - 


tillation, viz volatile alkalt and phofphorus,: -- - : - 
In forme animals, 28 the tellaceous, A part of the 


8 


earth in their compoſition, is entirely ſeparated 
from the other elements, and appears in its proper 
flate, forming together with ſome portion of animal 


gluten, the ſhells of theſe animals. 


A fimilar kind of glutinous ſubſtance is formed | to ſeparation, or to form combinations, in which 


by the ſpontaneous decompoſition, to which oily 
vegetable acids, as cream of tartar, and common 
vinegar, are ſubject. The tenaceous cruſt there form- 
ed poſſeſſes the ſame texture and chemical qualities, 
as the animal or farinaceous gluten (See p. 1870. 


Laſtly, the caſcous part of milk poſſeſſes the ſame 
properties. In theſe ſeveral animal and vegetable 


glutens, the earth ſeems to be the prevalent ele- 

ment in the compoſition, and their formation ſeems 
to conſlitute one of the more advanced flages in the 
gradual changes which takes place in organic bodies. 

When organic bodies are expoſed to the eat 
of diſtillation, they are ſubject to peculiar decom- 
poſitions and combinations... A part of the pure 
air, in this caſe, as well as in the vinous and pu- 
trefadtive fermentation, is krſt diſengaged, and 


Analyſis of 
organic O=-- 


dies. 


carries wirh it as much of the other elements as 
form id into fixed air; while another part of the 


pure air combined with.a larger proportion of the 


organic [cements forms an acid liquor; a third | the general character of theſe two great diviſions of 


compound is formed containing leſs air and more 
of the other organic elements, oil; a fourth com- 


pound, which contains Rill leſs air and in which 


the. phlogiſton abounds, inflammable gas, which is 
ol the heavy kind, in which much oily matter is 


diſſolved; and-lafily- charcoal remains, confiſling 


of the reſt of the phlogiſton, united with thegreateſlt 
| part of the eatih. Belides theſe products, many 
vegetable matters, as cruciform plants, - gluten of 
flour, and all animal matiers, having their phlo- 
giſton leſs intimately combined with pure air, than 
it is in aceſcent vegetables, are conſequently more 


diſpoſed to' form other compounds, as volatile al- 


Lali and phlogiſticated air, and laſtl 

5. 16. 

Tze chemi- 
cal differ- 
ences be- 
teen ve- 

getable and 
animal 

| matters. 


phoſphorus. 
We may. now be able to trace ſome of the che- 
mical differences between vegetable and animal 


animal matters do, and although ſome ofthe latter 
poſkſs the general properties of vegetables, yet com- 


tions, than the animal. matters ; whereas the lat- 
ier yield more volatile alkali and phoſphorus, and 


the tent, of animal juices, viz, chyle, red blood, fibrous 
matter, ſerum, calcareous and 'ammoniac phoſphoric 
=_ nds. Thus the yolk, the moſt oleaginous part, 
_ which ſeems to be nearer the ſtate of chyle 
| loud, oecupies thecenter, and is firk 


monly vegetables contain and yield: more acid, are 
more diſpoſed. to the vinous and acetous fermenta- 


formed. Next to- 


[64] ACIDS (EGETABLY) (14 
| 


by which their products ate more acefcent, their 


are much more diſpoſed to the ae yu 115 
that. is; according io the notions here delivered, 
vegetables contain a larger proportion of pure air, 


phlogiſton more firmly united with the other ele- 
ments, ſo as to retain more” of their vegetable or 
organic character; whereas in animal matters, the 
| quantity of pure air, relatively to phlogiſton, is 
leſs, the phlogiſton is lefs firmly combined, or 
more eaſily diſengaged, and the earth tends more 


it predominates, or prevails abundantly, Thus 
the phoſphoric acid that is formed. partakes of this 
general character, that is, it contains ſo much 
earth as to acquire the properties of fixity and vi- 


| rreſcibility. 


| their compoſition; aud the oppoſite tendency 


nd. 


The general character, belonging to vegetables, 6. 1). 
of aceſceney, and of the prevalence of pure air in Fw RE 
| M ſuj· 
- of animal matters to putrefaction, predominancy 0 40 
of phlogiſton, and diſengagement of the-combin- ence in the 
/ ee ae c kind of equilibrium in na- chemical 
ture; vegetables being ever ready to combine with claracter 
every thing phlogiſtts, and animals with fuch as 4 gen 
are of a contrary quality. Accordingly the atmol- mater. 
| pherical-ait is compoſed! of two conſtituent parts, 
pure and phlogiſticated airs. of which the latter is 
more particularly adapted to the uſe of vegetation, 
and the former to that of animal life: And thus, 
as we have elſewhere obſerved by this oppoſition of 


organic matter, the never-paufing energy of nature 
is ſuſlained. by which the elements, earth, water, 
| air, and phlogiſton, are continually uniting, in 
| an almoſt infinite variety of proportions, and form- 
ing the numerous productions which preſent them- 
ſelves: to our vie. 
Although I do not pretend to explain by what 
operation of affinities, the ſeveral decompoſitions: 
and combinations are effected, which occur in the 
fermentations, analyſis by heat, vegetation, ani- 


+ 4 


maliſation, and combuſtion of organic bodies, I 


ſhall, nevertheleſs add ſome remarks, which may 
tend to ſuch explanation. 


1 


F inſtances 


- Firſt remark. It is undoubtedly a ſpeculation of f. 18, 


| great moment, and neceſſary in order io acquire an Explans- 
re dal cnlarged andcomprehenſive view of the chemiſtry of tory re- 
ſubſtances. Although ſome vegetable matters give 
the ſame. general products by decompoſition, as | by varying their proportions, be formed. into a- 


nature, to conſider that the ſame elements may, Marſts. 


1 


| great variety of compounds. 


e are apt, in receiving our firſt notions of che- 
miĩſtry, to fix our a ttention on thoſe more obviou 

; s of combination, which occur in familiar 
+ procelles, ſuch as the union of acids and-alkalis; 


and obſerving a certain point of ſaturation, or 16- 


this is the white 
the denſer, 
and N 
earth, p 


which is analogous to ſerum, of which 
or more coagulable part is next to the yolk::- 
the ſhell, compoſed E of calcareous: 
h oſphoric acid, and volatile alk: 7 „The yolk.is. 
converted by the living chick into red-blosd, © 


latiye 


18, 
ana- 
re- 
7% 


effectual attempts to generaliſe and claſs tbem. 


lative. proportion of each, by which theſe ſaline 


ſubſlances are able to counteract, as it were, each 


others diſtinguiſhing properties, we are led to con- 


ceive this as the general archetype of chemical com- 


bination and that there actually exiſis but one mode 


for the union of any two bodies. We have, never- 
thelels, inſtances even among theſe ſaline bodies, 


falts perfectly neutral, or wich a determinate exceſs 
of acid. Several inſtances are known of the differ- 
ent and 


of analyſing, or of compounding them. The above 


conſiderations are applied to the union of only two 


ä determinate propertions, in which, ſeveral 
_ metallic allays may be compounded from two given | 
| metals. Water and ether are capable of uniting in 
two given proportions, one, in which the ether 
predominates, and the other, in which the water 
prevails. Many compounds, undoubtedly, daily 
preſent themſelyes to us, formed on the ſame prin- 
ciples, but the relation of which to each other, we | 
have not been able to prove, for want of the means 


PR 


* 


elements, in which, it is probable, that there may 


be but two chemical modes or proportions of com- 
bination. But when the number of the combining 


elements is ſuppoſed to be increaſed to three or 


four, the number of chemical combinations, which 
may take place with the ſame number of elements, 


differently proportioned, and of the compounds 
that may be thence formed may be eaſily conceived 


to be enlarged in ſome very high ratio. For beſides 


the encreaſe of combinations which may be directiy 


of elemenis, we may obſerve, that the chemical 


affect ions of any two bodies, as A and B, to each 


conceived to ariſe from an increaſe of the number 


other, are liable to be altered by the exertion of 


the affections of theſe bodies to a third body, C, 


riations, by every change of the proportions. 


Ihus we may conceive an idea of the almoſt infi- 


nity of chemical combinations from a few elements ; 
which conſideration ſeems to repel the vain hope 


of a perſect comprehenſion, being attainable by hu- 
man induſtry and genius. Nevertheleſs it is only 


F and eas a Sas 


ks. 


by conceiving the poſſibility of theſe multiplied com. 
binations, that we can be ſenſible when they oc- 


cur, that we can extend qur knowledge to any con- 


ſiderable part of chem, or that we ean make any 


_ 


Second remarł. We muſt not imagine that, when 


ever two or more badies are put together in certain 


proportions, they will always form the ſame com- 


pounds. There are known to be circumſtances neceſ- 
ſary for particular combinations, without whichthey 
do not take place. Thus, to give a familiarinſtance;_ 


FRY 


| quently the firſt products are principally compoſed 
and that ſuch alterations will ſuffer {lill farther va- v 


— 
* 


| and: particularty to that of vapour 


— 1 


of phlogiſton and water, 


2. ſolution of ſoap in water, is a very different com- 


pound from an occaſional. mixture ofthe ſame quan- 


— . 


1 
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. poſition of that folution}-neither will the ſame degree 
ol heat which is beſt adapted to the making of ſoap, 

be ſuffic ĩent to glve to this mixture the properties of 
Toap; for the combination of oil and alkali, which 


take place with a certain determinate quantity of 


water, will not take place wih a larger; nor wich a ſeſs, 
in the ſame temperature. But, when once this 
which ſhew that two ſubſtances may be capable of 
combining chemically, in different proportions: 
Such are the compounds formed by the acids of. 
_ tartar and ſugar, with fixed alkali, forming either 


combination has taken place, it may be then diſ- 
folved or diluted with more water. 
| Third remark.” The operation of heat deſerves to 


be particularly (conſidered, in the explanation of 


the changes to which organie bodies are ſubject. 


For heat not only gives or encreaſes the fluidity of 


bodies, by which they are brought more perfectiy 
into contact, and conſequently their reciprocal ac- 
tion is facilitated, but it alſo operates in other 


manners. It increaſes the diſpoſition of bodies to 


volatilize, by which their attraction to each other is 
diminiſhed: or eounteracted by this new tendency; 


and as ſome bodies are ſooner volatilized than 


others by heat, the equilibrium of the combination 
of ſuch compounds, as conſiſt of parts poſſeſſed of 
different degrees of volatility, is overſet by an en- 

creaſe' of temperature, the more volatile parts are 
diſengaged eher ſingly, or they form with each 
other new combinations, while the more fixed parts 
remain behind in other modes of combination. 


But generally in theſe new combinatioris, the vola- 


tile parts carry up along with them ſome ſmall pro- 


portion of the fixed parts; while theſe latter retain, 


in the ſame manner, a portion of thoſe that are more 


volatile. For it is a general rule, that the leſs the 
quantity is of any element, which enters into any 

combination, the more firmly it coheres with the 

other combining parts. The effects of heat in ana- 


lyſintz erganic bodies, are principally to be explain- 


ed by this conſiderarion. The air and <vater yield 
firſt to the expanſive force of the fire. and conſe- 


of theſe two elements, united, however, with enou 
of earth and phlogiſton to form fired air and acids. 
By a greater force of fire, the phlogi/ton' is feparated 
from the earthy matters with whieh it ſeems to c- 


here firmly, and wick à certain proportion of air, 


water, and earth, appears in form of ail. ' Aſter- 
wards, when moſt of dhe air has evaporated; this 


phlogiſton unites with the remaining water, which is 
| then forced from th earthy reſiduum, in che form of a 


very rarĩfied vapour, y a degree of heat much g eater | 
than is neceſfary for the evaporation of this" liquid 
when it is in a himid ftate; and this compound then, 
| ater, appears as inflammable gas. 
Further, there is reaſon to believe, that heat, by 
changing the ſtate of bodies from ſolidity to Auth. 
| % may * chang 
their affiniiies or'their powers of combination. Thus . 
although water; in ies Humid fate, has nbi action on 
charcoal, yet, when aſſiſted by a fed hrat. it unit 


ALE rw | with the charcoal, and form $: wi ; it fixed air and | 
tities of oil, alkali, and water, as enter into the com · 


.inflammable gas. This degree of heat ſcems neceſ- 
Cc2 I pe ſary 
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| 1 ſor the action of the water on the charcoal; al- 
though it is not neceſſary for the formation. of the 
_ fame gaſes, in other inſtances, as in that of putrefac- 
tion, where they are weten, enen an en 


les, temperatures. 


terial i in a ſpontaneous decompolitions of organic 


bodies. water not only acts as an element, or 
. 7g 


of bodies on each other. 
Fifth remark.” The four Gemen, of which' 4 
conceive, organic bodies conſiſt, are not all equally | 


_diſpoled to combine with each Wert, Thus. the af- 
finity of air to phlogiſton, and that of air to water, 


leem to be ſlrongly manifeſted. But the affinity of 


air to earth, excepting by intervention of other ele- 
ments, has not been hitherto much indicated by 


phenomena. But when the air is united with a 


lufficient proportion of phlogiſton and water to 
conſtitute an acid, its action on earths and alkalis, 
which are probably ſome; modification of earth, is 
well known. | The affinity of phlogiſton to earth 
feems to be very ſtrong, as theſe two elements re- 
main united in charcoal, after the moſt violent heat 
has been applied; although the volatility of nhlo- 


giſton is manifeſted, when it is combined ene 
pally with the other elements, water and air, as 
ſpirit. of wine, ether, volatile alkali, and inlam. 


. which phlogiſton has to earth, yet water ſeems cap- 


able of ſeparating it from this fixed baſis. when aſ- 


filted by heat, and by its natural volatility. Thus 


water applied to red-hot charcoal, decompoſes this” 
fubſtance, and carries off with it M3 its phlogiſton, | 


{ 
[ ; 
; 
! { o 


in the ſtate of fixed air and-inflammable gas. The | 


e decompoſition ſeems to take place more flow- 
17 without application of external heat, in thoſe 
caſes of ſpontaneous inſlammation, excited by a 
Now. fermentation of mixtures of inflammable mat- | 
of iron, 


ters and water. as of a paſte made of filings 
Neon water ; ricks of moiſt hay; tarred and 


cloths. and ropes, heaped together after hav- 

ing been moiſtened with water. In puirefaction, 
Be ſame play of affinities: happens, but more ſlowly. | 
By varying the propertions: of waler. in thele, 
and in many other inſtances, different combinations 


and decompoſitions take place: of which differ- 


ence ſome inſtances have been obſerved, but not 


with that preciſion and variety, which: the ſubject, 


probabl y very fertile in curious phenomena, deſerves. 
But notwithſtanding this facility of union be- 
tween water and pblogi Joan, which I attribute prin- 
eipally to the volmiliy of both ſubſtances; and pro- 
| 1 alſo to an admixture of a minute quantity of 


27 affinity, however, does not ſeem equal to 
5 phlogiſton and air ; for, by additiom of the 

er element. inflammable 
ed, its „ uniting wich 8 wr, 


T, 
+ $ Þ : 
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t of the bodies into which it enters. 
but alfo as an in/irument; by diluting and giving flu- 
- tdity, and thereby promoting the Tedprocdt action 


forming nitrous acid, phlogiſticated air, or other re- 


the water is precipitated from both the elaſtic 
fluids,” of each of which it forms, as it were, the 


it alſo does of all airs and gaſes; which fluids, 
therefore, according to my ideas; are nothing but 
peculiar. kinds 'of aqueous ſolutions ; in which the 
water, by i its combination with other ſubſtances, 
aſſumes a new and peculiar ſtate, differing from 
that of vapour, by its pe: e d CN during 
| any known temperature. | 

| "Te is alfa to be obſerved:” that in this ible 
tion of phlogiſton and water, namely inflammable 
gas, the general properties of phlogiſton ſeem to 
undergo little alteration. For it is not thereby 
rendered miſcible with water in a humid ſtate, or, 
at leaſt, in a very ſmall degree; whereas, when 
theſe two elements are combined wich a due pro- 
portion of air, as in ſpirit of wine, ether, and vo- 
jatile alkali, air being the common medium, and 


cibility. But although the union of phlogiſton and 
water, in inſtammable gas, may. not be of the moſt 
perfect kind, it is, however, ſufficiently firm to re- 
ſiſt decompoſition, even by pure air, without the 
application of a red heat; or, at leaſt ihis decom- 


| poſition, in leſs temperatures, can only be effected 
\ exceeding ſlowly. In time, however, theſe airs 
; ſeem to combine, and to form phlogiſticated air, 
mable gas. But notwithſtanding the ſtrong affinity 


according to che obſervations hae” are quoted in 
page 126. 


very manifeſt, and operates powerfully in many in- 
ſtances; frequently overcoming the equilibrium of 


diminution of preſſure give volatility to both theſe 
fluids,” Indeed, the affinity of theſe fluids is ſo 
ſtrong. that probably neither of them has ever oc- 


* d 


However much air may be expelled from water, by 

boiling, by removal of preſſure, or by the mo 

laborious agitation, ſtill more air may be extricat- 
ed on the change of the humid ſtate to that of ice. 
How much remains in this new ſtate cannot be 
known. It would, however, be contrary to all 
 analogy;'to ſuppoſe that the whole of the air is ex- 
| tricated by congelation. © In other inftances of acids 
| and ſalis, the cryſtallization or congelation is fa - 
i cilitated or effected by abſorption of air, and of 


 triob by nitrous gas. I ſhould, therefore, be in- 
clined to believe that ice Wk fufficient quantity. 
of air neceſſary for its congelation, without which, 


e er 'of: cold. 


ſcarcely attribute the eſſects to the ſmall quantity 


ol air which way be expelled from water, by = 


— 


lative compound: "(fee the SERIES, p. 121) While 


| body, or ptincipal matter in quantity, as I conceive 
Fouriii remarll. 1 he degree: of humidity is ma- | qr beer * 


having a ſtrong affinity to both, promotes this miſ- | 


The e * water 0. air to ah other i is 


the affinities of more fixed bodies, when heat or 


curred to our obſervation, free from the other. 


certain gafes, as in the cryſtallization of oil of vie 


perhaps, the a of water would reſiſt a greater 


The effects of wth" 10 many nn are ſo: : 
ilar to thoſe produced by air,” that we can 
gas is known to be de- 


* 


— 


aelps cr G ay 


by ihe action of light, or other ptacticable mechani- 
cal means. Thus water calcines iron, decompoſes 


charcoal. is the medium of the reſpiration of fiſh 
008 aquatic plants; BOOTING 


But if we have reafon to belidve: in the donde | 


ce of air in water, we have no leſs unqueſ- 


: tionable evidence of the conſtant" exiſtende of 


water in air. That air diſſolves more or leſs 


Vater at different times is ſufficiently indicated by 


che hygrometer, and by the deliqueſcence of cer- 
_ tain ſaline bodies expoſed to air. 


in which more water is collected than the weight 
of che ſpirit employed; in the formation of the | 
liquid acids produced by the burning of ſulphur, | 


or of phoſphorus in air; ſeem to prove the con- 


Ban 7 6 preſence: of water in air and im all gaſes. 
as water is. 2s fonſtantly contained in air, we muſt 
conſider theſe two fluids as conſiſting, each, of 
the ſame two elements in. different proportions, 
neither of which elements has properly ever oc- 
curred to our obſeryation in. a ſeparate ſtate, One 


of theſe may be called the baſis or r principle of air, 


the other the principle of water. 


The effinity of earth and water, although i it cer- 


tainly takes place in ſome proportions, as in the 
union of lime with water, either with a predomi- 
. nance of lime, as in ſlaked quick lime, or with 


a predominance of water as in lime water, and 
although it undoubtedly has its effects in the 


changes produced in organic bodies, yet our obſer- 
voations do not hitherto indicate theſe effects. 
_ . Remark fixth. According to the repreſentation | 
that bas been given of the various compounds, 


formed by uniting the organic elements in different 


. e are con- 
made of theſe | 
four elements, united in given proportions, than as | 


proportions and modes, theſe com 
ſidered rather as homogeneous 


mixtures of the ſeveral products, into which thefe | 
compounds may be reſolved by decompoſition. For 


we do not ſeem authorized to ſay that an oil con- 


tains fixed air, acid; inflammable gas, and charcoal, 
| becauſe it yields all theſe products, when it is dif- | 


tilled; for it is not certain that any one of : theſe | 
exiſted as ſuch in the oil, previous to the proceſs, 


althou 1 it certainly contained the elemenis of 
them a 


parts of bodies, deduced from their analyſis. 

this kind I conſider HermbRadt's and IF; 3 | 
inquiry, whether the acetous or the tartareous acid | 
Bs the fundamental acid of vegetables; and contain- 


ed in all the others; whether - ſpirit of wine be a | 
dulcified vinegar; whether: ſugar be a conſtituent | 


part of n of wins; ad 115 of animal matters, 


*. 


The copious 
production of water, whenever air or other elaltic | 
| fluid is condenſed, as in the combination of 
nüitrous gas and pure air, and of inflammable Las 
and pure air; in the combuſtion of ſpirit of wine. 


was air is conſtantly contained in water, and 


Hence we may judge of the uncertain- 
ty, at leaf, of many explanations of the con . 
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| as Mr.  Berthollet has maintained, merely, 


| the acid of ſugar may be thence obtained by the 
{ nitrous acid; whether ſugar contain an acid; and, 
1 laſtly. whether many ſubſtances be products d fire. 


or be eductsz. The mode I have adopted, of con- 
ſidering all organic compounds as conſiſting of dif- 
ferent proportions of the ſame elements, earth, air, 
phlogiſton, and water, and that they are all grada- 


given the name organic, ſeems to me more pre- 

ciſe, firaple; and left liable of falſe repreſentation. 
In the above general repreſentation of the phe- 

nomena of organic: bodies, I have purpoſely avoid- 


and obfervations which mi 


propoſed, as T wiſhed in this place to give a general 
; ſketch, or outline of organic combination, in as 
| comprehenſive and connected a view as I could. 
Pens the details and diſcuſfions to their proper 
articles. | 


dates 


fition, I proceed to relate Mr. Lavbiſſer's explana- 

tions of the ſame ſubject, on the principles of the 
decompoſition of water, and of the antiphlogiſtic 
theory, as he has delivered them in a memoir on 
the decompoſition of water by vegetable and animal. 
ſubſtances. Mem. de I Acad. 


1786. He has indeed, in a later work *, conſider- 


— 


water; which alteration I ſhall afterwards deſcribe 
fully, 'being that which is at preſent embraced; and 
therefore mt deſerving of examination. Never- 


- | tells; as his former theory has been illuſtrated in 


| many of his writings, and alſo of thoſe of his aſſo- 


as it has been applied by them to explain many 


proper to give ſome account of it. 

' In the memoir above-mentioned, Mr. Lavoifer 
maintains, that the elements of which vegetable and: 
animal ſubſtances conſiſt, are, charcoal, and water, . 
or the conflituent parts of water, which he con- 
ceives to be pure air and inflammable gas, or ra- 


l 


 oxygene, and bydrogene ; of which- the former re- 
quires the addition of the matter of heat to conſti- 
tute air, and the latter requires the fame addition 
to conſtitute in able gas. It is alſo to be ob- 
ſerved. that the charcoal which he conſiders as an 
element, is not the ordinary 
but rather this ſubſtance, ſuppoſed to be deprived. 


of ' carbonic matter, and carbon. 
| Theſe. three clements then, carbone, oxygens, 


* 125 R$: Tae dementire te diate, 


tions of one kind , combination, to which J have 


ed diſcuſſion, and alſo the citation of many facts 
ight have been adduced 
to illuftrate the theoretical ſpeculations that I have 


Having now explained. my manner of conſidering F. 19. 
the ſubject of organic combination and decompo- Mr. 


voi er $ 


theory of 


Organic 60- 


dies. 


des Sciences a. Paris 


ably altered his theory, inſo much that he has'omit- 
ted, in his laſt explanation, the decompoſition . of 


| ciates in the antiphlogiſlic theory of chemiſtry ; and 


| phenomena and 2 obſerved by them; it ſeems 8 


ther the two baſes of theſe fluids, which he calls ? 


charcoal that we ſee,. 


E all its earth. To this being he gives "me. names 


„ ©: ; 
- 
. - ] 
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and hydrogeng, are ſaid. hy this philgſopher to 


form all organic bodies, according to the different ed in his opinion, that the gaſes proceed enti 
Proportions in which they combine ; thus be, con- 


| 


' ceives that the formation of the ſeyeral, products 
which appear in 


1 


charcoal on ti 
of which this 


- 


water, by the beat appli ed, by means 


parts, the oxygene and hydrogene, and there unit. 
ing with the chafceal and with each other in differ 
ent proportions, form the ſeveral products; the 
oxygene uniting with the Sharon forms fixed air; 
-the hydrogene uniting with charcoal forms oil; and 
acids. He ſeems to have been led to theſe conclu- ' 
ſions by his experiments on charcoal, or at leaſt he 
adduces theſe experiments in confirmation. 
He obſerved Thar charedgl which had been ſome 
time expoſed to air, by application, of heat in cloſe 
veſſels, yields ſome fixed and inflammable gaſes, 
and then no further effect is produced by continu- 
the charcoal remains 


14 


inn 
gales Kale in the ſame proportion as from water 


(0) 


s 


a larger proportion of inflammable 
He is of opinion that thele gaſes, 
x90, and moſt of the inflammable, proceed. en- 
tirely from the decompoſitian of the water by the 
charcoal, and that they did not exiſt in the veget- 
able, excepting in the form of charcoal and wa- 
ter. He relates, that when he previouſly dried theſe 


— 


at leaſt all che 


* by * 


e tel | N 
vegetable matters, by a very flow fire, hg got little. 


* * * 


hich appear in the analyſis of vegetable matters 
by diſtillation,” as acids, empy reumatig oil, fixed 
air, is effected by the, reciprocal ad ion of the 


quid js. reſglved into its conſtituent | 


| other vegetable matters, except 


or no 


2 diftillation, and thence he is confirm- 
from the decompoſition of the water by age 
coal, which ſeizes the pure ait of the water, and 
forms therewith, fixed air; while the other conſti- 
tuent part of the Water, the inflammable gas, is ex- 
tricated in its proper form: aceordingly, this ana- 
lyſis of vegetable matters is more properly the 
analyſis of water, by means of the charcoal, which 
he ſuppoſes to be a ready formed principle in ve- 
getables, although he denies the previous exiſtence 
of the fixed and inflammable gaſes, oil, and acids. 
that are produced in the: diſtillation. He alſo 


— 


agen: * e maintains that the production of theſe gaſes in the 
the three unümg with excels of oxygene form | 


decompoſition of vegetable and animal acids, as thoſe 
of tartar, ſugar, and vinegar, is owing ſolely to the 
decompoſition. of water, by means ef charcoal, 


which he ſuppoſes: is a principle in theſe acids. 


According then to this theory, theſe acids and 

ing thoſe which 
contain oils ready formed, are june, Be but com- 
pounds of water and charcoal, and oils are ſaid to 
conſiſt of charcoal combined with inflammable gas. 
The . analyſis of ſugar, carried as far as poſſible, 
gives nothing but water and charcoal, that is oxy- 
gene and hydrogene, and carbone. The ſmall 


quantity of other matters contained, does not ſeem 
eſſential to the ſugar; as forming any conſtituent 


* ä 


parts. The order in which theſe principles are 
combined, he conceives to be as follows: firſt, he 
thinks there is a quantity of onygene and hydro- 
gene, in the ſtate of water, which is not a conſtitu- 
ent part of the ſugar, but is, as it were, the water of 
its cryſtallization.' But ſugar contains beſides water, 
alſo. oxygene and hydrogene united with charcoal in 


a triple combination; which combination is effected 


by vegetation, but has not been imitated by art. 
It is known by the names ſacchar ine, or mucous body. 
lo:ibis compound, the charcoal is in conſiderable 
cxcefs,: and the oxygene and hydrogene 3 in 
excels of 


of the proportion far water, with a flight E - 
| OXYgene... Thus, although ſugar and vegetable | 


matters cantain the elements of fixed air, oil, and 
water, they cantain none af theſe fabſtances ready 
formed, becauſe the principles are not combined 
two and two, but forming a N * compound. 
| When ſugar is expoſed io a heat a little above 
that of beiling waters che oxygene and hydrogene 
unite and form, water, which paſſes in diſtillatlon. 


ee 1 hole vege carrying with it the exceſs of oxygene; alſo a part 
ters, that contain oil ready formed, which yielded, 


of the oxygene unites with the charcoal forming 
an oily. acid called. fyrupeus acid, or according to 
the new. nomenclature pyro-mucique acid. This 
acid is, accompanied 'by.a; little oil, which pro- 
ceeds from the union of the charcoal and x 

hydrogene; and by fixed air, arifing from the - 
union of the; 0xygene of the water with the char- 
coal z and laſily, a coal, remains equal in weight 
to half 1he weight of the ſugar employed. 


But 


- 4 


- 


| | 
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mut if a ſtronger heat be applied, mona oxygene } © The truly conſtituent principles of vegetables . oo. 


_ unites with the charcoal, and more fixed-air- is 
formed; much hydrogene eſcapes diſengaged with 
ſome charcoal diſſolved in it, aud the quantity of 
| theſe fixed and inſlammable gaſes may be encreaſed 

at pleaſure. by re-cohobating on the charcoal, the 
diſtilled water and acid; and thus by repeating 
this operation many times, the whole is converted 


mable gas, without any remainder, of gil, water, 
or acid. But if oxygene is added, as when ni- 


trous acid is diſtilled with Tugar, then the ſugar | 
may be converted into acids of tartar, ſugary ap- th. is a 

ples, or vinegar, according to the proportion off little affinity with the matter of heat. 
TT On the other fide, the oxygene which tends. 


| | | ON © to unite. itſelf with nearly equal forces either to 
table and animal ſubſtances, . as: well 'as to ſugar, | 


the oxygene combined. 


The ſame explanation is applicable to all vege- f 


all which may be made to produce oxaline acid by 


adding oxygene; but it muſt not be ſuppoſed that 
this acid was previouſly contained in theſe: ſub- 


_ Spirit of wine is compoſed of hydrogene and car- 
bone and water, whereas oils contain only hydro- 
gene and carbone. Hence by adding oxygene 10 
ſpirit. of wine, this ſpirit is defiroyed, water is 
produced, and the acetous or oxaline acids are 
% SOUGHT (EL ol HINA” 

Animal matters are alſo the reſult of a triple 


* 


combination of oxygene, hydrogene, and carbone, | 


and contain neither water nor fixed air, nor oil 
ready formed, but only the elements of theſe. 
A degree of heat very little above that of boiling 
water is ſufficient to unite the hydrogene with the 


oxygene; and alſo the hydrogene with. the car- | 


bone, ſo as io form water and oil. But in animal 


mable gas forms volatile alkali. 8 


hr / 


Mr. Lavoiſier does not mean to deny the eu- 


iſtence of oils ahogether in vegetables; for ſome_| 
oils may be expreſſed; and eſſential oils evaporate | 


ſpontaneouſly, or by the heat of the air; and their 
exiſtence is therefore evident. 
But the oils of which he denies the previous 
exiſtence are thoſe only which are obtained by 
diſtillation. OE I De ang obo OL 25 


In animal and vegetable matters, the carbone | 


_—_—_ 


is in exceſs; hence they act on water; the carbone 
attacking the oxygene, . and forming. fixed air; 


while a correſponding portion of inflamwable gas | 
is diſengaged, in its proper form, or recombines | 
with carbone and forms oil; laſtly, it combines 


with phlogiſlicated air, and forms volatile alkali. 


So far Mr. Lavoifier in his firſt theory, which, | 


_ 


as he bas relinquiſhed it, need not be animadverted 
upon. His new theory is given in bis Trait 
elementaire de chimie, tom. I. chap. 12, &c, from 


F : 5 


which the following. extracts are made. 


J 


JF 


1 


, 


8 2 % 


«44 % 
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Ware thtee,. hydrogent,"oxygene, and carbone ; | 


” 


the conſtitution of ſome particular vegetables, 
| | dut not of all. 3 
into charcoal, fixed air, and carboniſed inflam- | 


Of theſe three principles two of them, namel 7 


| | the hydrogene, and the oxygene, have a great 
bk 


tendency to unite with the matter of heat, and 
to take the form of gas, while the carbone, on 
the contrary, is à fixed principle, and has very 


the hydrogene or to the carbone, in the ordi- 


nary temperatures in which we live, has on the 
e contrary greater affinity with the carbone, at a 


red heat: the oxygene conſequenily quits at this 


the carbone to form fixed air. 
being enabled to expreſs them by numbers, at 


gard to the degree of temperature, or, which 
is the ſame thing, with regard to the quantity 


of matter of heat with which they are combined. 
they are all nearly in equilibrium at the tem- 


« perature in which we live; thus vegetables do 
not contain either oil, or water, or fixed air; 
but they contain the elements of all theſe ſub- 


either with oxygene, or with carbone, and re- 


* ſubſtances form a triple combination, whence: 
equilibrium and reſt reſult. 

A very light change in the temperature is 
ſufficient to overturn all this ſcaffolding of com 
binations, if I may be allowed to uſe this ex- 


preſſion. If the temperature to which the vege- 


table is expoſed does not much exceed that of: 


| ©* boiling water, the hydrogene and oxygene re- 


* unite, and form water, which paſſes in the diſ- 
„ tillation; a portion of hydrogene and of care 


| ce bone unite together, and ſorm a volatile oil; 


another portion of carbone becomes free, and 
being the moſt fixed principle, remains in the 
* retort. But if inſtead of a heat nearly equal 


vegetable ſubſtance, then water is no longer 
formed, or rather that water which may be 


formed by the firſt effe@ of the heat is decom- 
„ poſed; the oxygene unites with the carbone, 10: 


which it has a greater affinity at this-degree of: 


heat; fixed air is formed; and the hydrogene 


« call thefe'conftituent'parts becaule they are com- feer ö 
mon to all vegetables, and becauſe no vegetables organic zo- 
can Exiſt without them; by way of diſtinction «tes. 

£ 


“ degree of heat the hydrogene, and unites with 


Although we be very far from knowing che 
degree of theſe forces of affinities, and from 


leaſt we are certain from what paſſes daily before 
ec us, that however variable they may be with re- 
"bb ; ; 


k 2 7 i . 5 ſtances- The hydrogene is not combined, : 
bodies there exiſts a.fourth principle, phlogiſticated: | 


air, as Berthollet demonſtrates, which with inflam- | ** ciprocally;. but the molecules of thefe three - 


to boiling* water, a red heat be applied to a 


' 
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bon become diſengaged, eſcapes in the form of 1 «, which is compoſed; of hydtdgene and earbone 


gas. While | it unites with the matter of heat. united with à certain proportion of oxygene. | 
At this degree of heat no oil is formed, or if „ "Theſe: three principles are in a ſtate of equi- 


— 


= 
«cs 
0 


—_— 


eee 1 7 by ee „ ** librium, which a very flight ſorce is ſufficient 
e ien that tne decampoution ot Vege- 1 4. to break. A long ſeries of experiments male 


table matters is effected at this: degree of heat, 
* by means of double and treble affinities, and 
<« that while the catbone attracts the, oxygene in 
« order to. form, fixed air, the matter of beat 
©. attracts the h 
inflammable gas. 
„ The diſtillation egetab! 
furniſhes a proof of this theory, if we are to 


« 


only a little water of cryſtallization 3 it will fil 
be ſugar, and will preſerve all its properties. 
But as ſoon as it is expoſed. to a heat a little 
6 above that of boiling water, it becomes black; 


4 


oil paſs; the charcoal remaining in the retort 
forms nearly one third of the original weight. 


46. The play of affinities is ſtill more complicated | 


which contain ph logiſticated 


in thoſe plants, i 
In 


air, as the cruciform plants, an, 

which contain phoſphorus; but as thele 
i ſtances enter into combination only in a ſmal 
quantity, they do not produce great changes, 
6b 


£ 
mm 


at leaſt apparently, in the phenomena of dittil- 
lation: It appears that the phoſphorus remains 
combined to the charcoal; which renders it 


hydrogene and they together form | 
of any vegetable-ſubſlance | 


give that name to a ſimple declaration of fats, | 
In the diſtillation of ſugar, when the heat ap- 
plied is below that of boiling water, it will loſe ] 


a portion of carbone ſeparates from the com- 
bination, while a {lightly acid water, and a little | 


thoſe 
theſe ſu Dy ; 


In order to make ſugar. fer 


in different ways, and frequently repeated, have 
taught we that the. following are neatly the 

proportions of the principles which enter into 
the. compoſition of fugar; V 
1 8 par 


8 * 
U 
3 
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| ment, it muſt be 
diſſolved previouſly in about 4 quarts of water. 
** But water and ſugar alone, in Whatever propor- 
{© tion would never ferment, and the equilibrium 
would ſubſiſt always between the principles of 
this combination, if it were not bb be Gwe | 
means: a linle-yeaſt is ſufficient to produce this 
effect, and to give the firlt beginning io the ſer- 
mentation, which aſterwards continuch of it= 
<« For the fermentation of 100 pounds of ſugar, . 
it was found proper to add 400 pounds of water, 
and 10 pounds of yeaſt. The liquor to be fer- 
mented then was compoſed as follows. I give 
here the reſults of my experiments. juſt as Iob- 
«+. tained them. have retaĩ ned the fractions which 
the calculation yielded of the reduction of the 


N 


* 


9 $23 8 145 


4 


„ fixed. As 10 the phlogillicated air, it. unites ] t quantity of ſugar adually employed to a quin- 
6 with the hydrogene and forms Jong 1 e Pe ef ot FL needs tae hog 
« Animal matters being compounded nearly „ „ „% „ „„ „ „ „ „„ 
++ of the ſame principles as 1155 8 plants, |. Materials of the fermentation for 100 Ib. of ſugar. 
give the ſame reſults in diſtillation; but as they. | 1b. oz, gros gr. 
e contain more hydrogene and more phlogiſlicat- | Water 400 o o 
f ed air, they ſurniſh larger quantities of oil and Sugaert 100. o o .o 
« of he Nn 5-3... 6 44. 
In order to diſcover the conſtituent principles | paſte compoſed of 1455 yeaſts 12 1 28 


— 


of a fermentable body, I choſe for my experi- | 
„ ment the ſimpleſt of all theſe, namely ſugar, | 


— 


Detail of the conſtituent principles of the materials of fermentation. _ 
; Hydrogene lb. oz, 
DOxygene „ 
( Hydrozene 8 
OQuygene 64 

1 4 


"= „ 


407 3 6 44 water compoſed of gros. gf. 


„ 


n 
Gun Bog I” 
# 


— 


100. 0 o © of ſugar compoſed of F 
oz d SC. - 


„ 


223 +; | | 4498 Moe eee; : 
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, of the conflituent principles of the materials of fermentation. ; 


: \ Ib, oz. gros. . 


[4 BL LY of water 340 o 
Jof water of 7 "I. i 
- Oxygene 7 jor gar e 
FFF | 1 10 

ok water „ . Þ 

a_ of water of yeaſt 1 1 
Hy drogene of ſugar e 
e (of yeaſt bs I 
VP 28 0 
Carbone of yeaſt „ 
Azote of yeaſt 925 N 


5 « After having determined che nature and quan- | 


tity of the principles which conſtitute the materi- 
als of the fermentation, it remains to beexamined 

what axe the products. In order to know them, 

I included the 5 10lb. of liquor above-mentioned 

in an apparatus, by means of which, I could 
not only determine the quantity and quality of 
the gaſes which were expelled, but allo weigh 
each of the products ſeparately, at any period 

of the fermentation that I pleaſed. 

6 One or two hours after the mixture is made, 


2 


gins; the liquor becomes turbid and frothy; 

bubbles riſe to the ſurface, and ſoon after t © 
number of theſe bubbles encreaſes, and: a large 
quantity of fixed air is haſtily diſengaged, ac- 


companied with a ſcum which is only the yeaſt | 


which ſeparates. After ſome days, ſooner or 
later, REY to che degree of heat, the mo- 
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tion a diſengagement of gas diminiſhes, but 
does not ceaſe entirely, and the fermentation is 
not finiſhed for ſome time afterwards. 


The weight of the fixed air, ſuppoſed dry, 
which is diſengaged in this operation, is 351b. 
5 Oz. 4 gros, 19 grains. 

« This gas carries off along with it, a conſider- 


able portion of water, which it holds in ſolution, 
and which is about 13 Ib. 14 oz. 4 gros. 


There remains in the veſſel, in which theope- 
ration was made, a vinous liquor, ſlightly acid, 


- which is at firſt turbid, and afterwards becomes 
grees of Reaumur's ſcale, the fermentation be- | | 


clear, and depolits a portion of the yeaſt, This 
liquor weighs in all 397 Ib. 9 oz. 29 grains, 
«+ Laſtly, in analyſing ſepariely all theſe ſub- 
ances, and in reſolving them into their con- 
ſtituent parts, the following reſults were found, 


© after a Iaborious examination, the particulars of 
„ which will be given in ths memoirs of the aca- 


A Table of the reſults obtained by fermentation. 
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e When we reflect upon the reſults which the 
& above tables preſent, we ſee clearly what paſſes. 
ein the vinous fermentation: We remark at once, 
e that of the 100 pounds of ſugar employed, the | 


„4 pounds, 1 ounce 4 gros 3 grains; ſo that 
** really the quantity of fugar operated upon was 
© only 95 pounds 14 ounces 3.gros and 69 grains; 
. *« that is to ſay, 61 pounds 6 ounces 4; grains 
doof oxygene, 7 pounds 10 ounces 6 gros 6 grains 
* of hydrogene, and 26 pounds 13 butices 5 gros 
„19 grains of carbone. But in comparing theſe 
„quantities, they will be found to be ſufficierit to 
% form all the alcohol, all ithe fixed air, and all 
e the acetous acid, which have been produced by 
the effect of fermentation. It is not then neceſ- 
« ſary to ſuppoſe that water is decompoſed in this 
operation: unleſs it be pretended that the bxy- 
« gene and the hydrogene are in the ſtate of water 
in ſugar; which 1 do not believe, becauſe I. 
have eſtabliſhed, on the contrary, that in gene- 


1 


4 ral the three conſtituent principles of vegetables, |. 
e the hydrogene, the oxygene, arid the carbone 


« Were In a ſtate of equilibrium with une another: 
that this Rate of equilibrium ſubſiſted till it was 


. 


| ; 


| © diſturbed, either by a change of temperature, or 


* by a double affinity, and that then only the 
* principles began io combine two and two, and 


to form water and fixed air. 


« quantity which remained undecompoſed was 


“‘ The effects of the vinous fermentation may 
be then reduced to the ſeparation of ſugar into: 
& two portions; of which one is oxygenated at 
& the expence of the other in order to form fixed 
& air, while the other is diſoxygenated in favour 
of the former, in order to form à combuſtible 
ee ſubſtance, which is alcohol: ſo that if it were 
{© poſſible to recombine theſe two ſubſtances, the 


alcohol and the fixed air, ſugar would be re- 


& eſtabliſhed. It is moreover to be remarked, 


that the hydrogene and the carbone ate not in 


e a ſtate of oil in alcohol; they are combined 
with a portion of oxygene which renders them 
& miſcible with water: the three principles oxy- 
« gene, hydrogene, and carbone, are then here 
alld in adind of equilibrium; and in fact, when 
«they are made to ꝓaſs through a tube of glaſs 
or porcelain made red hot, they are recombined 
«two by two, and water, bydrogene, fixed air, 


and carbone are found again. 


6+ had advanced in a formal manner in my 
| | « firſt 
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* firſt- memoirs on the formation of water, that 


** compoſed in a great number of chemical ope- 
*. rations, particularly in the vinous fermentation. 
e ſuppoſed then that water exiſted ready formed 


© ſygar contains ovly the. materials, fit-for forming 
* water. It may be conceived what it has coſt me 


4 to. abandon. my former ideas; accordingly I | open air by. the abſorption of oxygene.* The 


4 have nat determined upon it, till after ſeveral. 


years of refleQion, aud after a long ſeries of ex- 


„ periments and obſervations on vegetables. 


„The three conſtituent parts of the body ceaſe 


only two principles; but the reſult of theſe 
„ combinations is very different from that of the 
++ vinous fermentation. In this latter. fermen- 
tation, one part of the principles of the vege- 
table ſubſlance, for inſtance the hydrogene, re- 
„% mains united with a portion of water and of 
** carbone to form the alcohol. In the putrid 


„ fermentation on the contrary, the whole of the | 


_ ** hydrogene is diſſipated under the farm of ine 
„ Jammable gas; while the oxygene.and the car- 
{© bone unitiag with the principle of heat, eſcapes 
„under the form of fixed air, Laſtly, when the 
operation is entirely compleated, eſpecially if the 


has been ſufficient, nothing remains but the 
ee earth af the vegetable mixed with a little car- 
e bone and iron. | 


Such is the reſult of putrefadtion, when the | 


c body which is ſubjeQed to it contains nothing 
ee but axygene, hydiegene. carbone, and a little 
earth; but this caſe Is rare, and it appears even 
that theſe ſuhſtances, when they are alone, fer- 
ment with difficulty; that they ferment badly, 
* and that a conſiderable time is required to pro- 
„ duce a complete putrefaction. It is otherwiſe 
if the ſubſtance te be fermented contains azote 
« (phlogiſticated air); and this is the caſe with 
_ «« regard to all animal matters, and to a great num- 
eber of vegetable matters. This new ingredient 
ee favqurs putrefactien wonderfully, It alſo forms 
by combining with the hydragene, a new ſub- 
e fiance known by the name of volatile alkali. 
& The reſylts obtained in analiſing animal matters 
by different proceſſes, leave no doubt concern - 
* ing. the nature of the conſtituent principles of 
volatile alkali Whenever theſe matters are 
previouſly deprived of the azote, they no longer 
yield any volatile alkali, and they yield it in 
„ praportion as they contained more or leſs of the 
6 azote, This compoſilion of volatile alkali is 
4 ſurther conhrmed þy the analytical experiments | 


* 


——_— 


— 


— 


4 which Mr. Berthollet has particularly deſcribed: 


this ſubſtance, conſidered as an element, is de- | in the memoirs of the academy for the year 


„ thods- of decompoſing this ſubſtance, and of 
obtaining ſeparately the two principles, azote 
in ſugar, whereas I am, now. perſyaded, that | and hydrogene, which enter into its combina - 


* tion. The acetous fermentation is nothing elſe 


T7 


1783, page 3163 he has given different me- 


but the acidification of wine which is done in. 


« acid which reſults from it is the acetous acid, 
commonly called vinegar: It is compoſed of a 


proportion which has not yet been determined 


++ The phenomena of gutrefaci ion are-praduced | * of hydrogene and carbone combined together, 


e alſo by means of very complicated affinities. | ** and brought to the ſtate of acid by the oxy-- 
three 5 gene. 

<« alſo in this operation io be in a. ſtate. of equi- 

„ librium: in place of one iriple combination, 


c ather combinatians are formed conſiſting of | * this truth is proved moreover by dire& experi- 


e Vinegar being an acid, analogy” leads to 
* conclude. that it contains fome oxygene: but 


© ments. Firſt wine cannot be converted into 


4+ vinegar, but when it is expoſed to air, and 


* when this air contains oxygene gas. Secondly, 
{© this operation is accompanied by a diminution 

*© of the bulk of the air occaſioned by the ab- 
„ ſorption of the oxygene gas. Thirdly, one 
„ may. convert wine into vinegar by oxygenating : 
« it in any other way, Beſides theſe facts which 

prove that the acetous acid is a reſult of the 


* oxygenation of wine, an experiment of Mr, 
- ** Chaptal, profeſſor of chemifiry at Montpellier, 


{© ſhows clearly what paſſes in this operation. He 


takes ſome fixed air which had been diſengaged 


** quantity of water neceſſary for the putrefaction from beer in fermentation; he impregnates water 


+ with it io ſaturation, that is, till the water hes 


abſorbed about a quantity of fixed air equal to 


its bulk; be puts this water in a cellar in veſſels 

e eommunicating with air, and in time the 

+ whole becomes converted into acetous acid. 

The fixed air of fermenting beer is not perfectly 

& ; It is mixed with a little alcohol which it 
folds in ſolution: there are then in this water 

„ impregnated with the fixed air of the vinous 


| & fermentation, all the materials neceffary to form ? 
| «+ the acetous acid; The alcohol furniſhes the 


e hydrogene and a portion of carbone; the fixed 

« air furniſhes carbone and oxygene; and laſtly, ' 

ee the air of the atmoſphere may furniſh the * b 
x 


gene that is wanted to bring the mixture to the 
e ſtate of acetous acid. We may ſee from thence, 


« that fixed air wants nothing but the addition of 5 
& hydrogene to convert it into the acetous acid, 


« or to ſpeak more Fern to transform it into 
any vegetable acid whatever, according to the 
«« degree of oxygenation; and that on the con- 


ce trary nothing is wanted to convert theſe vege- | 
e table acids into fixed air but to ſeparate from 
ei them their hydrogene.” © | 


21. 


Having thus fully related. principally in his Fetween _ 
own words, Mr. Lavoifiers ſyſtems,” it may not be 747: Lare 


int out | E 's theo» 
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laſt mode of explanation and mine. And in 


taking. the liberty of offering remarks. on his 
opinions, I hope it may be conſidered: as a proof 


how much regard I think is due to whatever is 
advanced by this excellent philoſopher. . 

1ſt. According to Mr. Lavoifier, vegetables in 
general conſiſt of carbone, oxygene,. and hydrogene; 
and ſome particular vegetables and animal matters 


in general conſiſt of thoſe elements with the ad- 


dition of the azote, or baſis of phlogiſticated air. 
According to my .notions, all organic com- 


pounds whatever, vegetable and animal, contain 
four elements, air, water, earth, and pblogiſton, 


and the ſole difference conſiſts in the proportion 
of theſe; whereas, according to the former theory, 


there is a new element introduced into all animal 


ſubſtances, and into ſome vegetables, which does 
not belong in general to vegetables. Thus. the 


vegetable kingdom is repreſented as being divided 


into two claſſes, one of which contains phlogiſti- 
cated air, and the other does not. In this re- 
ipet, Mr. Lavoiſier's view has not the advantage 


of ſimplicity, and regularity, which might be ex- 


pected to take place in tbe theory of bodies ſo 
ſimilar in their chemical nature as all organic 


matters are. . 


2d. Mr. Lavoifier does not admit earth as an 
element in organic bodies; for the charcoal: of 
which he ſpeaks, or rather carbone, as he calls it, 


he diſtinguiſhes from common charcoal; which, he 
fays, 1s carbone combined with earth and fixed 
ſalts. Nevertheleſs, as he acknowledges that ordi- 


nary charcoal contains earth; and as charcoal is 
a conſtant product in the decompoſition of organic 
bodies, this earth muſt likewiſe be a conſtant 

conſtituent part of theſe bodies. Yet in his the- 


ory, no mention is made of the exiſtence of earth, 
ar of the operation of its affinities, Before he had 
amitted the conſideration of earth as a conſtituent 
part, it might have been expected, that he would 
have ſhewn his reaſons for believing that the earth, 


which appears in decompounding organic matter, 


Was only a modification of his other elements; 
but of this earth he gives no explanation; and 


accordingly his ſyſtem ſeems, in this inſtance, to 


labour under a conſiderable defect. 

3d. He repreſents his carbone as an element 
pre-exiſting in organic bodies, whereas in my 
opinion, charcoal does not exiſt as ſuch in theſe 
bodies, but is a product of decompolition, re- 
maining after the more volatile parts have been 
expelled, It is fingular that he ſhould give pre- 
exiſtence to a body which is never ſeen but as the 


effect of great heat; and that be ſhould deny it to 


the acids, oils, and even to the water obtained 


in diſtillation, although theſe ſubſtances being 


found. frequently native, and. conſequently pre- 


.exiſtent, might ſeem to be better entitled to this 
conkderation, I do not pretend to ſay whether | 


* 7 


— 


* * 


— 


: 


the oils and acids obtained by-diftillation, were 


conſtituent parts of the organic body, which yielded 


them, but I think it is very probable that ſome of 


them might have exiſted previouſly ; nevertheleſs, 


as we cannot affirm that they might not have been 
all produced in the procels, it ſeems the beſt 


method of conſidering organic compounds as form- 


ed not of the products of diſtillation, but of the 


elements, of which theſe products conſiſt. And 


as to charcoal, in particular, its previous exiſtence 


in vegetables appears to have much leſs foundation 


in probability than the oils or acids. I muſt, how- 
ever, in juſtice to Mr. Lavoifier, ſay, that my re- 


| mark is applicable principally to the ſubſtance 
that we diſtinguiſh by the name of charcoal, and 
not to his carbone, of which we know nothing, 
but that it is ſuppoſed to be ſome element in 
charcoal which remains when this ſubſtance has 
| been deprived of all the earth, alkali, and phoſ- 


phorus, which it is known to contain. Of this 


principle, which does not ſeem to differ from what 
is called phlogiſton, he may eafily ſuppoſe the pre- 
- vious exiftence. But let us then not conceive that 


he ſpeaks of a known ſubſtance, but only of an 
hypothetical one. oy 
4th. He repreſents oil as conſiſting only of car- 
bone and hydrogene ; that is, without air, water, 
or earth. Nevertheleſs, in every decompoſition 
of oil, theſe three laſt- named elements make their 


appearance. Although he does not admit air 
Into its compoſition, yet in its analyſis, it yields 


fixed air, which according to Mr. Lavoifier himſelf 


conſiſts of pure air and charcoal, and therefore 


ought to be a proof of the exiſtence of air in oil, 
according to his own principles. It would ſeem 


to require very deciſive facts to prove the com- 


poſition of oil, from two ſuch bodies only as 


charcoal and inflammable gas, or as he expreſſes. 
of carbone and hydrogene, the formation of oil 

from which is perfectly hypothetical, and in no 
reſpect conſiſtent with general appearances, with 
the analyſis of oil, or any dired experiment. 
' Befides, theſe two ſubſtances, inflammable gas 
and carbone are ſaid by Mr. Lavorfier to form, 


by their union, a very different body, namely, 
that beavy kind of inflammable gas, which, upon 


combuſtion with pure air, yields fixed air. Ac- 


cording to Mr. Lavoifier, oils contain no water, 
nor even one of the elements, oxygene, which is 
neceſſary, according to his doArine, for the for- 
mation -of water. Nevertheleſs, water aQually 


| appears in the analyſis of oils, and proves a defect 


in the theory which does not ſuppoſe either its 
exiſtence or poſſibility of formation. 5 
5th. Mr. Lavoiſier joins Mr. Berthollet in opinion, 


that volatile alkali is compounded of inflammable 
gas and phlogiſticated air. That volatile alkali is. 
in ſome degree inflammable, and partly convertible 


by. heat into inflammable gas, is. certain; but the 
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pre- eniſtence of inflammable gas or of the hydro- obſervations“, chat the quantity of phlogiſticated 
gene is not a corollary of that propnſition, -unleſs | air. produced from animal ſubflances by means of 
the. hydrogene be admitted to be a fimple element, | nitrous acid, is affected by the different degrees 
and the general principle of inflammability. All | of concentration” of the nitrous acid applied. fa 
that can be inferted is, that volatile alkali contains | that the greater concentration of the acid occa- 
| the elements of this gas. As to the exiſtence of | ſions a greater production of nitrous gas, and leſs ' 4 
pPblag iſticated air, as another conſtituent part, it is | of plilogiſticated air than appears when a dilute 
I believe perfectly hypothetical. I do not doubt | acid is applied. This obſervation ſeems conſiſtent 
that the ſame. lakes , which conſtitute .phlo- | with my opinion, that nitrous: gas and phlogiſ- 
giſticated air, do alſo exiſt in volatile alkali; | ticated air are compounds conſiſting of the ſame 
but there is no reaſon to believe that they are in | elements, air and phlogiſton, the former gas con- 
the ſame proportion, or that they can be ſaid to 4 taining more air and leſs phlogiſton than the latter. 
pre-exiſt, but rather that tbe pure air and phlo- For when a concentrated acid is employed, as it 
giſton contained in volatile alkali unite wh the | is the acid which furniſhes the pure air in the gas 
other elements of its. compoſition, which I con- produced, it may eaſily be conceived that it will 
ceive are much water and a little earth, and form | be more diſpoſed to form that gas, viz. the nitrous, | 
themſelves probably not.in the proportion of ſeveral | which contains a larger proportion of pure air in 
diſtinct compounds, but of one compound, which | its compoſition ; and it is equally intelligible that 
is volatile alkali. The principal ſource of the | when a dilute acid is applied, as the acid, and 
difference between Mr. Berthollet's opinion and | conſequently the air contained, is then in leſs pro- 
mine reſpedting phlogiſticated air, is that he con- portion to the animal ſubſtance, and conſequently. 
fiders it as an element, the compoſition of which | to- the quantity of phlogiſton, that leſs of the 
is not known, and therefore in whatever manner | nitrous and more of the phlogiſticated gas ſhould: 
it is produced in chemical. proceſſes, he ſuppoſes -| be obtained. The fame reaſoning will explain: 
it had pre-exiſted as an element in one of the | why nitrous. acid added to different metals yields, 
bodies employed; whereas, in my opinion, it is | with ſome of them, nitrous gas, and, with others 
a compound in a certain. proportion of air and phlogiſticated air, according as the metals are 
phlogiſton, and therefore when it appears on mix- | more or leſs phlogiſticated, or be more or leſs. 
ing bodies, it may be conceived to be formed in | altraftive of air; and why the produdion of the 
the operation. Mr. Berthollet's reaſon for be- | one gas, or of the other, depends much on the 1 
lieving the exiſtence of azote, as he calls phlogiſ- proportion, and degree of phlogiliication of tie 
ticated air in volatile alkali, is principally that | acid employed. See p. 123. Further, Mr. Ber- | 
in ſeveral inſtances of treating animal ſubſtances | tho/let has obſerved: that when nitre is detonated 
with nitrous acid, or with dephlogiſticated marine | with a conſiderable proportion of ſulphur, phlo- | 
acid, or with manganeſe along with vitriolic acid, | giſticated air. is produced, but that when the ſul- | | 
this gas appears: he thence infers its exiſtence in | phur was only..one-fourth of the nitre, nitrous. | | 
animal ſubſtances. And as it does not appear in |: gas alone appeared. See p. 107. In theſe ana- 
the analyſis of theſe ſubſtances, he infers again | logous inſtances, Mr. Berthollet will not ſay that the 
that it muſt have gone into the compoſition. of | phlogiſticated: air. came from the ſubflances to | 
ſome of the products of. that analyſis, and: he | which the nitrous acid was applied. So ul | 
thinks that volatile alkali is the product into | Mr. Berthollet alſo endeavours to confirm his 1} 
| 


a. 


* 


7 _ 


* 


which it enters in this proceſs.. According to | opinion of the conſtitution of volatile alkali by an 
my opinion, the phlogiſticated air may have been | experiment, in which he decompoſed a nitrous: 
formed in the proceſs, by the decompoſition of | ammoniac, by means of heat, and reſolved it. 
the nitrous acid, or by the union of the pure air | into water and phlogiſticated air, with ſome ni- 
of the nitrous and dephlogiſticated acids or man- | trous acid. He conceives the phlogiſticated air | 
neſe, with that part of the phlogiſton of animal | to have proceeded partly from the volatile alkali, || 
ubſtances that is in a ſtate ſufficiently diſengaged | and partly from the nitrous. acid decompounded,. in 


* 


** 


for that purpoſe.. Accordingly we do not know | while the other conſtituent parts of this acid and 
that any acids, but thoſe which abound with pure | of the volatile alkali, namely, the pure air and 
air, are capable of producing phlogiſticated air | inflammable gas unite together and form water. 
when applied to animal fubſtances. But if this air | It appears to me, that. the water produced was 
came entirely from the animal matter, any aeid, E water of cryſtallization of the neutral 
ſafficiently ſtrong, as- the vitriolic and marine, | falt, and partly alſo the water, which, as I have 
ought to expel it; as well as the nitrous; and unleſs | faid,,enters largely into the compoſition. of volatile 
me addition of air were neceſſary to its formation, | alkali; that the nitrous acid aud phlogiſton of the 
why does manganeſe enable the vitrolic and marine ES ES 
acids to extricate it? Further, it appears, from | * Prieſttey's Exp. and Obſ, III. 55. 
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volatile alkali, unite and form two of the com- 


pounds of the ſeries that I have given at the article 
nitrous acid, namely, phlogiſticated air and phlo- 
giſticated nitrous acid; all which explanation ac- 
cords perfectly with the notions which -I have 
delivered in that article, and in this. The dryeſt 
ſal ammoniac diftilled with the dryeſt fixed alkali 
yields a liquid volatile alkali, as is well-known, 
and proves the exiſtence' of water; as, in this 
inſtance, no decompoſition of the volatile al kali 

can be pretended. Upon the whole I ſee nd rea- 
ſon for conceiving that phlogiſticated air is a 


— 


neceſſary. element of animal ſubſtances, and of | 


cada, 


ſome vegetable matters; although, as I believe that 
its elements, air and phlogiſton, are contained in 
theſe ſubſtances, 1 do not deny that it may be 
ſometimes formed, in the different changes to which 
theſe bodies are ſubjecde. 1 

I think it not improhable, that ſome of this gas 
may appear in the analyſis by heat of all organic 
bodies; and indeed it ſeems to have ſ{hewn itſelf 
more or leſs in all of them, according to Mr. de 
la Metkerie's experiments. Thus in 200 cubic 
inches of gas obtained by diſtilling ſugar, 60 were 
phlogiſticated air“. He alfo ſays, that ſome of 
the ſame gas appears when water is paſſed over 
red hot charcoal, beſides the fixed air and inflam- 
mable gas mentioned by Mr. Lavor/ier. e 
Phlogiſticated air has alſo been extrieated from 
the acids of tartar and of vinegar; and Mr. La- 
voi ier ſuppoſes it to be a diſtinguiſhing principle 
in theſe acids. But if it be an element, how did | 


4 


it gain admiſſion into theſe acids, as it is not ſap- | 


b 


ſed to be contained in the kind of vegetables 
m which they are chiefly obtained, but only 
from the cruciform and a few other plants, and | 
from ſome other vegetable matters which yield 
volatile alkali in diſlillation. In fhort, this azote, 
or phlogiſticated air, which is ſo irregular in its 


appearance and quantity, ſeems very embarraſſing 


to the antiphlogiſtic explanation of organic com- 
pounds, and diminiſhes its fimplicity, connexion, 
and regularity, | Wo LEE 
5th. Mr. Lavoifier explains the formation of the 
ſaecharine acid, in the common proceſs for obtain- | 
ing this acid, by repeatedly abſtracting nitrons 
acid from ſugar, by ſuppoſing that the pure air of 


. 


ö 


the nitrons acid is abſorbed by the ſugar, and that 


by this addition the acid is formed. But, accord- | 
ing to this explanation, the weight of tbe acid pro- 
duced ought to be equal to the ſum of the weight 
of the ſagar, and of the pure air of the acid em- | 
2 whereas it is known to be confiderably 
leſs than that of the ſugar alone. This proceſs is 
in my opinion better explained by ſuppoſing that 
foemething is talen from, rather than added to, the 


1 Eſſai ſur les Airs, tom. II. 386. 


ſugar, oil, wool; or other matter, from which 
this acid may be prepared; that the ſubſtance taken 
from thefe matters by abſtracting the nitrous acid, 
is a portion of their phlogiſton, which uniting 


wich the nittous acid, forms the nitrous gas that 


is ſo copiouſly expelled. According to the notions 
which I have given of the conſtitution of vegetable 
acids, of ſugar, oils, and of other organic com- 
pounds; acids do not differ from fugar, and the 
other compounds but by a lefs proportion of phlo- 
giſton, or a greater proportion of air. Conſe- 
quently, theſe bodies may be eonceived as change- 
able imo acids either by adding air. or by depriv- 
ing them of a part of their phlogiſton. It is 
poſſible that both theſe events may concur, ia 
ſome degree, but I attribute the aeidiheation in 
this caſe, principally at leaſt, and perhaps entirely, 
to the ſubtraction of a portion of phlogiſton from 
the ſugar, or other bodies, becauſe this expla- 
nation is conſiſtent with the weight of the reſulti 
acid; and, on the other band, the antiphlogiſtic 
mode is incompatible with e. 


There are other. inſtances of acidification in 


| which no addition is made of air. Scheele obſerved 


that milk became acid, even when excluded from 
air. Hermbſtadi produced vinegar by repeatedly 
diftilling-ſpirit of wine with eauſtie alkali. In this 
caſe, the acetous acid ſeems to have been formed, 
not by the ſpirit of wine abſorbing air, but by 
one part of the alkali uniting with the more oil 
and phlogiſhc part of the ſpirit, making a kind 
of ſoap, while the other part of the alkali combined 
with the acetous acid, See p. 184. | | 
6th. Mr. Lavoifter 


- thinks that in reſpiration, the 
carbone paſſes from the blood, along with the 
vapour which iſſues from the lungs, and 3 
with the pure part of the atmoſpherical air whic 

is infoired, combines with it and forms fixed air. 
He ſays that as the carbone is found to be capable 
of ſolution iu inflammable gas, in pure and phlo- 
giſticated airs, it may alfo be eaſily conceived to 
be ſoluble im the vapour of the lungs 1. We muſt 
then fuppoſe that this carbone is difengaged from 
all the other ſubſtances with which it was com- 
bined, and floats loofe in the bloed, till it comes 
to the lungs, where it iſſues through the mem- 
branes along with the watery vapour, comes into 
contact with the pure air, and combining with it 
even in the low t rature of animal bodies, 
inſtanily forms fixed air. We are obliged here 
to ſuppoſe properties in the carbone very different 
from thoſe of ordinary charcoal; but as the car- 
bone is a being totally unknown to us but If 
hypotheſis, it may be- ſuppoſed to poſſeſs theſe 

properties, Many authors, of the phlogiſtic ſec, 


| — +. The French Academicians Remarks on Kirwan's 
Ellay on Phlogiſton, p. 262. FFP 


5 


give 


a 
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give. a- ſimilar explanation of the phenomena of 
. reſpiration, and formation of the fixed air, only 
ſubſtituting their. phlogiſton for Mr. Lavoifier's 
carbone.. I have however adopted the opinion of 
thoſe: who believe that the pure part of the air is 
actually abſorbed. into the blood. I conceive that 
the fixed air is not formed in the. lungs, but in 
the blood, from which it. is expelled, as it is from 
all putreſcent bodies; that the pure air abſorbed 
continually checks putrefactive tendency, imparts 
the florid colour to the blood; prevents the too 
haſty diſengagement of phlogiſton, which, when- 
ever it happens, deſtroys the irritability of the 
nervous ſyſtem,. and muſcular action; combines 
in the courfe of circulation with the more phlo- 
giſtic parts of the blood, forming with the organic 
| baſis, or compound of. earth. and phlogiſton, the 


phoſphoric acid, which abounds in the animal 
bodies and animal excretions. | 


That fixed air may pervade the thin 
of the lungs, and be thus ex: 


has an extraordinary power of conducting air and 


aſes, through membranes, as bladders. Ihe ſame 
* Property of moiſt bladders, or of the moiſt 
membranes of the lungs, in tranſmitting air, is 
exerted by the gills of fiſh, and, as I ſuſpect, in 
ome inſtances, by the human fkin. The effects 
of throwing cold water on the bodies of perſons 
labouring under aſphixies, or ſuffocation from 


breathing of foul air, are very remarkable. The 


Ruſſians, who are very ſubject to accidents of 
this kind, from their conſtant uſe of ſtoves, con- 


ider this application of water or {now as a ſovereign 
xemedy. Dr. Fothengill has mentioned an inſtance 
of a remarkable cute being performed by immer- 
ſion in a cold bath. I ſhall never forget the 
agreeable ſenſation, which 1 felt on cold water 
being thrown'on me, while I lay motionleſs, but 
ſenſible, from the breathing of the foul air of a 
coal fire. In thele caſes, the lungs, more ſenſible 


than the | ſkin, do not eaſily recover their loſt 


irritability, nor can they be immediately brought, 
again into action, when expoſed to good air. But 
the ſkin and parts contiguous, leſs ſenſible, and not 
having ſuffered ſo much loſs of irritability from 
the immediate action of the foul air, retain longer 


their energy and circulation, and alſo their heat, | 


as. has. been actually obſerved; and they accord. 


truly vital air, from the water and from the atmoſ- 
pbere; and this air paſſing from the ſkin to the 
heart and lungs, give that ſlimulus, and agree- 


able ſenſation, which ſeems io be neceſſary to the | 
action of ihaſe organs. I think it not. improbable | 
hy 2 


membranes 
xpelled ; and that pure 
air may be abſorbed by the blood through: theſe | 
membranes, ſeems very poſſible, from the obſer- 

vations of Dr. Prizſiley, which ſhew that moiſture , 


1 


4 


to the hydrogene, it is equal 
ingly, by means of moiſture, readily abſorb this | ſenſes, and is ſuppofed tobe a conſtituent part of: 

the well known ſubſtance, inflammable gas. This- 
. inflammable gas, by a pretty bold hypotheſis: is- 
{ſuppoſed to conſiſt of two. elements, the hydro- 


Z 


chat the remarkable good effects df bathing in 


minera] waters may be imputed to the abſorption 
by the Kin of the air or gas which i known to 


be contained in theſe waters: for, unleſs this were 
the caſe, as good effefts might be expected from 
| baths of common water brought to the ſame tem- 


perature, Such are the ſpeculations, which are ſub- 
mitted: to the conſideration of phyſiologiſts who 
may compare them with the phenomena of 'the 
animal eeconomy TOE TUE 2 . 
Ith. Mr. Lavetfier admits two d iſtinct inflam- 
mable principles into the compoſition of organic 
bodies, namely, the carbone and hydrogene. He 
had in a former publication (Sur l'eau. Mem. Acad. 
des Sc. Paris, 1781) faid that in vegetation, the 
carbone was formed from the -hydrogene of the 


water; conſequently, there would exiſt only one 
fixed air, which afterwards is expelled from the | inflammable principle in organic bodies. But in 
lungs; or with the phoſphoric baſis, forming the 


a following-memoir tie alledges, that fixed air, as 
well as water, is neceſſary for vegetation, that 
theſe two fluids mutually decompoſe each other, 
and that the carbone of the former combining. 
with the hydrogene of the latter, form oils, &c. 
But he does 'not ſay whence the fixed air comes 
that is thus' decompoſed. According to his doc- 
trine above delivered, 'it does not exift in vege- 
tables; and the quantity of it in the atmoſphere is 
quite too minute to produce theſe effects. 

T1 have conſidered all inflammability as the pecu- 
liar property of one principle, known by the name, 
Phlag iſton. It has often been objected to the phlo- 
giltic theory, that phlogiſton is merely a being 
of hypothelis: and the antiphlogiſtians are apt 10 
-boaſt, that they ſuppoſe nothing; and that their 
theory, if it ought to be ſo called, is but an 
expoſution of facts. Nevertheleſs, it appears io me 
that theſe excellent chemiſts have ſuffered them- 
ſelves io be deceived, by their zeal for the im- 
provement of the theory of chemiſtry. For, their 


fyſtem ſeems at leaſt to be as full of hypothefis as 
that of their antagoniſts. Thus the two inflam- 


mable principles of organic bodies, the carbone 
and hydrogene, are not ſubſtances which have 
been ever exhibited to our ſenfes, nor inferred by 
any certain induction. The carbone is ſuppoſed 


to be the remaining pam of charcoal aſter it has 


been diveſted of earth and fixed ſalts. It never- 
theleſs is ſuppoſed to retain the peculiar properties. 
of charcoal, in forming fixed air when united. with. 
pure air. But what fact aſcertains the exiſtence 
of ſuch a being, or its poſſibility of forming fixed; 
air, when deprived of all its eartle and falts? As- 
ly unknown to our 


Mem. Acad. Sc. Paris, 1786. 
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e Mem. Sur l'eau. Acad. des Sc. 1781. 
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which laſt matter has never been proved, nor 
rendered probable, but the contrary, For Mr. 
Lavoiſier himſelf having made experiments with 
the greateſt care, with a view. of examining, whe- 
ther this matter of heat had any gravitation, has 
candidly acknowledged, that his experiments do 
not authorize him to aſhgn any weight to it“. 
But gravitation is the moſt general property of 


matter, and that by which we meaſure its quan- | 
lity. Before we can admit a being void of gravi- 
tation as material, and capable of chemical com- 


bination, we muſt relinquiſh every philoſophical 
and every popular idea of matter, and ſoar into 


the region of hypotheſis without reſting one foot 
on the ſolid earth. Vet this fanciful being makes 


a diſtinguiſhed figure in the ſyſtem of thoſe philo- 
ſophers who rejed hypotheſis. It enters, accord- 


ing to them, into all airs and gaſes, as a conſlituent 
part, and is the cauſe · of their elaſticity : it has iis 


peculiar affinities, compoſes and decompoſes, and 
although inſenſidle to the general attraction of 
matter, is nevertheleſs ſubject to chemical attrac. 
tions +. | 7 e 
As this matter of heat is ſuppoſed. to be a con- 
ſtituent part of every 3 fluid, ſo other 
elements muſt be ſuppoſed io exiſt as the baſes of 
each of theſe fluids. Thus, the baſis of the pure 
air, is called oxygene; that of inflammable gas is 
tydrogene ; and that of phlogiſticated air is azote. 
On the other hand the theories which I have 
advanced, I deliver as ſpeculation. I am ſenſible 
that in ſome parts, they reſt on hypotheſis, and I 


am of opinion that the facts diſcovered in che- 


miſtry, are neither ſufficiently numerous, nor 
ſufficiently preciſe, to enable us to form them 
into a connected chain, without the aſſiſtance of 
hypotheſis to fill up the chaſms. I am afraid, that 
if we confine ourſelves to ſtrict demonſtration, we 
ſhall make a much more conciſe theory of chemiſtry 


than has ever yet appeared. In aiming at im- 


poſſibility, we thall be negledting one of the moſt 
agreeable exerciſes of the human faculties, the 
ſearching aſter truth in the only practicable way 
+ The ſubjects of the matter of heat, phlogiſton, &c. 
ed at their proper articles. 9 


F 
1 
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gene and the matter of heat; the exiſtence of | which nature has furniſhed ſor the purfuit of 


phyfical ſciences, by uniting analogical reafoning 
with actual obſervation. By comparing the oi 
ferent theories, or modes of ſupplying the paucity 
and imperfection of obſervation by the judjcious 


| and tempetate uſe of reaſoning, we may determine 


which of theſe' modes or views. of natural 'phe- 
nomena is moſt conſiſtent with facts, and with the 
ſimplicity of nature; which of them is the beſt 
connected in its ſeveral parts; and conſequently 


which is fitteſt for the uſe to which theories are 
neceſſary, namely, a metheidical arrangement of facts 
and phenomena; by means of which the mind may 
better comprebentd arid recollect them and ſpecu- 
late on tlieir connexion, and by purſuing a con- 
nected train of ideas, may invent new modes of 
experiment, by which the truth of theſe ideas 
may be tried, and our knowledge extended, 
To reject all analogical reaſoning, becauſe many 
falſe concluſions have been drawn from too ſlight 
analogies, would be no greater proof of our wiſ-_ 
dom, than it would be to deſiſt from walking 
becauſe we ſometimes ſtumble. We may always 
be prepared to recover from errors into which our 
imperfeR- obſervations, as well as too haſty infer- 
ences will lead us, by recollecting that our mode 
of inveſtigation is only founded on probability 
more or leſs ſtrong. Whereas if we deceive our- 
{elves into an opinion that we are proceeding in 


the way of demonſtration, an error once admitted 


1s taken as an axiom, and becomes the copious 
—_ from which numberleſs falſe concluſions 
HOW. . ; I 
It is with theſe impreſſions that I have ſubmitted 
to the reader two theories of the chemiſtry of 
organic bodies, one by a chemiſt of greateminence, 
and the other ſuch as I have ventured to propoſe. 
Many other authors have ſuggeſted opinions on 
the ſame ſubjects, which highly deſerve examina- 
tion, and which I ſhall' refer to the particular 
articles in which the variety of objects treated of 
in this article in a ſummary manner only, will be 
more amply conlidered. I omitted them purpoſely 
that I' might not draw afide the reader's attention 
from the two theories that I have placed in order 


| 4 


for his comparative examination. | (tt) - 7 | 
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